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INFORMATION FOR THE AUTHORS 


The Turkish Journal of Trauma and Emergency Surgery (TJTES) is 
an official publication of the Turkish Association of Trauma and Emer¬ 
gency Surgery. It is a peer-reviewed periodical that considers for pub¬ 
lication clinical and experimental studies, case reports, technical con¬ 
tributions, and letters to the editor. Six issues are published annually. 
As from 2001, the journal is indexed in Index Medicus and Medline, as 
from 2005 in Excerpta Medica and EMBASE, as from 2007 in Science 
Citation Index Expanded (SCI-E) and Journal Citation Reports / Sci¬ 
ence Edition, and as from 2008 in Index Copernicus. For the five-year 
term of 2001-2006, our impact factor in SCI-E indexed journals is 0.5. 
It is cited as ‘Ulus Travma Acil Cerrahi Derg’ in PUBMED. 

Submission of a manuscript by electronic means implies: that the work 
has not been published before (except in the form of an abstract or 
as part of a published lecture, review, or thesis); that it is not under 
consideration for publication elsewhere; and that its publication in the 
Turkish Journal of Trauma and Emergency Surgery is approved by all 
co-authors. The author(s) transfer(s) the copyright to the Turkish Asso¬ 
ciation of Trauma and Emergency Surgery to be effective if and when 
the manuscript is accepted for publication. The author(s) guarantee(s) 
that the manuscript will not be published elsewhere in any other lan¬ 
guage without the consent of the Association. If the manuscript has 
been presented at a meeting, this should be stated together with the 
name of the meeting, date, and the place. 

Manuscripts may be submitted in Turkish or in English. All submissions 
are initially reviewed by the editor, and then are sent to reviewers. All 
manuscripts are subject to editing and, if necessary, will be returned to 
the authors for answered responses to outstanding questions or for ad¬ 
dition of any missing information to be added. For accuracy and clarity, 
a detailed manuscript editing is undertaken for all manuscripts accepted 
for publication. Final galley proofs are sent to the authors for approval. 

Unless specifically indicated otherwise at the time of submission, re¬ 
jected manuscripts will not be returned to the authors, including ac¬ 
companying materials. 

TJTES is indexed in Science Citation Index-Expanded (SCI-E), Index 
Medicus, Medline, EMBASE, Excerpta Medica, and the Turkish Medi¬ 
cal Index of TUBITAK-ULAKBIM. Priority of publications is given to 
original studies; therefore, selection criteria are more refined for re¬ 
views and case reports. 

Open Access Policy: Full text access is free. There is no charge for 
publication or downloading the full text of printed material. 

Manuscript submission: TJTES accepts only on-line submission via 
the official web site (please click, www.travma.org.tr/en) and refuses 
printed manuscript submissions by mail. All submissions are made by 
the on-line submission system called Journal Agent, by clicking the 
icon “Online manuscript submission” at the above mentioned web site 
homepage. The system includes directions at each step but for fur¬ 
ther information you may visit the web site (http://www.travma.org/en/ 
journal/). 

Manuscript preparation: Manuscripts should have double-line spac¬ 
ing, leaving sufficient margin on both sides. The font size (12 points) 
and style (Times New Roman) of the main text should be uniformly 
taken into account. All pages of the main text should be numbered 
consecutively. Cover letter, manuscript title, author names and institu¬ 
tions and correspondence address, abstract in Turkish (for Turkish au¬ 
thors only), and title and abstract in English are uploaded to the Journal 
Agent system in the relevant steps. The main text includes Introduc¬ 
tion, Materials and Methods, Results, Discussion, Acknowledgments, 
References, Tables and Figure Legends. 

The cover letter must contain a brief statement that the manuscript has 
been read and approved by all authors, that it has not been submit¬ 
ted to, or is not under consideration for publication in, another journal. 
It should contain the names and signatures of all authors. The cover 
letter is uploaded at the 10th step of the “Submit New Manuscript” sec¬ 


tion, called “Upload Your Files”. 

Abstract: The abstract should be structured and serve as an informa¬ 
tive guide for the methods and results sections of the study. It must be 
prepared with the following subtitles: Background, Methods, Results 
and Conclusions. Abstracts should not exceed 200 words. 

Figures, illustrations and tables: All figures and tables should be 
numbered in the order of appearance in the text. The desired position 
of figures and tables should be indicated in the text. Legends should 
be included in the relevant part of the main text and those for photo¬ 
micrographs and slide preparations should indicate the magnification 
and the stain used. Color pictures and figures will be published if they 
are definitely required and with the understanding that the authors are 
prepared to bear the costs. Line drawings should be professionally pre¬ 
pared. For recognizable photographs, signed releases of the patient or 
of his/her legal representatives should be enclosed; otherwise, patient 
names or eyes must be blocked out to prevent identification. 

References: All references should be numbered in the order of men¬ 
tion in the text. All reference figures in the text should be given in brack¬ 
ets without changing the font size. References should only include 
articles that have been published or accepted for publication. Refer¬ 
ence format should conform to the “Uniform requirements for manu¬ 
scripts submitted to biomedical journals” (http://www.icmje.org) and its 
updated versions (February 2006). Journal titles should be abbrevi¬ 
ated according to Index Medicus. Journal references should provide 
inclusive page numbers. All authors, if six or fewer, should be listed; 
otherwise the first six should be listed, followed by “et al.” should be 
written. The style and punctuation of the references should follow the 
formats below: 

Journal article: Velmahos GC, Kamel E, Chan LS, Hanpeter D, Asensio 
JA, Murray JA, et al. Complex repair for the management of duodenal 
injuries. Am Surg 1999;65:972-5. 

Chapter in book: Jurkovich GJ. Duodenum and pancreas. In: Mattox 
KL, Feliciano DV, Moore EE, editors. Trauma. 4th ed. New York: Mc¬ 
Graw-Hill; 2000. p. 735-62. 

Our journal has succeeded in being included in several indexes, in 
this context, we have included a search engine in our web site (www. 
travma.org.tr) so that you can access full-text articles of the previous 
issues and cite the published articles in your studies. 

Review articles: Only reviews written by distinguished authors based 
on the editor’s invitation will be considered and evaluated. Review ar¬ 
ticles must include the title, summary, text, and references sections. 
Any accompanying tables, graphics, and figures should be prepared 
as mentioned above. 

Case reports: A limited number of case reports are published in each is¬ 
sue of the journal. The presented case(s) should be educative and of in¬ 
terest to the readers, and should reflect an exclusive rarity. Case reports 
should contain the title, summary, and the case, discussion, and refer¬ 
ences sections. These reports may consist of maximum five authors. 
Letters to the Editor: “Letters to the Editor” are only published elec¬ 
tronically and they do not appear in the printed version of TJTES and 
PUBMED. The editors do not issue an acceptance document as an 
original article for the "letters to the editor. The letters should not ex¬ 
ceed 500 words. The letter must clearly list the title, authors, publica¬ 
tion date, issue number, and inclusive page numbers of the publication 
for which opinions are released. 

Informed consent - Ethics: Manuscripts reporting the results of ex¬ 
perimental studies on human subjects must include a statement that 
informed consent was obtained after the nature of the procedure(s) 
had been fully explained. Manuscripts describing investigations in 
animals must clearly indicate the steps taken to eliminate pain and 
suffering. Authors are advised to comply with internationally accepted 
guidelines, stating such compliance in their manuscripts and to include 
the approval by the local institutional human research committee. 







YAZARLARA BiLGi 


Ulusal Travma ve Acil Cerrahi Dergisi, Ulusal Travma ve Acil Cerrahi 
Dernegi'nin yayin orgamdir. Travma ve acil cerrahi hastaliklar konularin- 
da bilimsel birikime katkisi olan klinik ve deneysel galigmalari, editoryel 
yazilari, klinik olgu sunumlarini ve bu konulardaki teknik katkilar ile son 
geligmeleri yayinlar. Dergi iki ayda bir yayinlamr. 

Ulusal Travma ve Acil Cerrahi Dergisi, 2001 yilindan itibaren Index Me- 
dicus ve Medline’da, 2005 yilindan itibaren Excerpta Medica/ EMBASE 
indekslerinde, 2007 yilindan itibaren Science Citation Index-Expanded 
(SCI-E) ile Journal Citation Reports / Science Edition uluslararasi in¬ 
dekslerinde ve 2008 yilindan itibaren Index Copernicus indeksinde yer 
almaktadir. 2001-2006 yillari arasindaki 5 yillik donemde SCI-E kapsa- 
mindaki dergilerdeki impakt faktorumuz 0,5 olmugtur. Dergide aragtirma 
yazilarina oncelik verilmekte, bu nedenle derleme veya olgu sunumu 
tiiriindeki yazilarda segim olgutleri daha dar tutulmaktadir. PUBMED’de 
dergi “Ulus Travma Acil Cerrahi Derg” kisaltmasi ile yer almaktadir. 

Dergiye yazi teslimi, galigmamn daha once yayinlanmadigi (ozet ya da 
bir sunu, inceleme, ya da tezin bir pargasi geklinde yayinlanmasi digin- 
da), bagka bir yerde yayinlanmasinin dugiinulmedigi ve Ulusal Travma 
ve Acil Cerrahi Dergisi’nde yayinlanmasinin turn yazarlar tarafindan 
uygun bulundugu anlamina gelmektedir. Yazar(lar), galigmamn yayin¬ 
lanmasinin kabuliinden baglayarak, yaziya ait her hakki Ulusal Travma 
ve Acil Cerrahi Dernegi’ne devretmektedir(ler). Yazar(lar), izin almaksi- 
zin galigmayi bagka bir dilde ya da yerde yayinlamayacaklarim kabul 
eder(ler). Gonderilen yazi daha once herhangi bir toplantida sunulmug 
ise, toplanti adi, tarihi ve duzenlendigi gehir belirtilmelidir. 

Dergide Tiirkge ve ingilizce yazilmig makaleler yayinlanabilir. Turn yazi- 
lar once editor tarafindan on degerlendirmeye alimr; daha sonra incelen- 
mesi igin damgma kurulu iiyelerine gonderilir. 

Trim yazilarda editoryel degerlendirme ve diizeltmeye bagvurulur; ge- 
rektiginde, yazarlardan bazi sorulari yamtlanmasi ve eksikleri tamam- 
lanmasi istenebilir. Dergide yayinlanmasina karar verilen yazilar “ma¬ 
nuscript editing” siirecine alimr; bu agamada turn bilgilerin dogrulugu igin 
ayrintili kontrol ve denetimden gegirilir; yayin oncesi gekline getirilerek 
yazarlarin kontroliine ve onayina sunulur. Editorun, kabul edilmeyen 
yazilarin biitiiniinu ya da bir bolumiinii (tablo, resim, vs.) iade etme zo- 
runlulugu yoktur. 

Agik Erigim ilkesi: Tam metinlere erigim ucretsizdir. Yayinlanan basili 
materyali tarn metni indirmek igin herhangi bir iicret alinmaz. 

Yazilarin hazirlanmasi: Tiim yazili metinler 12 punto biiyiikliikte ‘Times 
New Roman” yazi karakterinde iki satir aralikli olarak yazilmalidir. Say- 
fada her iki tarafta uygun miktarda bogluk birakilmali ve ana metindeki 
sayfalar numaralandirilmalidir. Journal Agent sisteminde, bagvuru mek- 
tubu, baglik, yazarlar ve kurumlari, iletigim adresi, Tiirkge ozet ve yazimn 
ingilizce bagligi ve ozeti ilgili agamalarda yiiklenecektir. ingilizce yazi- 
lan galigmalara da Tiirkge ozet eklenmesi gerekmektedir. Yazimn ana 
metnindeyse gu sira kullanilacaktir: Girig, Gereg ve Yontem, Bulgular, 
Tartigma, Tegekkur, Kaynaklar, Tablolar ve §ekiller. 

Bagvuru mektubu: Bu mektupta yazimn tiim yazarlar tarafindan okun- 
dugu, onaylandigi ve orijinal bir galigma iiriinii oldugu ifade edilmeli ve 
yazar isimlerinin yamnda imzalari bulunmalidir. Bagvuru mektubu ayri 
bir dosya olarak, Journal Agent sisteminin “Yeni Makale Gonder” bolii- 
miinde, 10. agamada yer alan dosya yiikleme agamasindayollanmalidir. 

Baglik sayfasi: Yazimn bagligi, yazarlarin adi, soyadi ve iinvanlari, ga- 
ligmamn yapildigi kurumun adi ve gehri, eger varsa galigmayi destekle- 
yen fon ve kuruluglarin agik adlari bu sayfada yer almalidir. Bu sayfaya 
ayrica “yazigmadan sorumlu” yazarin isim, agik adres, telefon, faks, mo- 
bil telefon ve e-posta bilgileri eklenmelidir. 

Ozet: Qaligmamn gereg ve yontemini ve bulgularim tamtici olmalidir. 
Tiirkge ozet, Amag, Gereg ve Yontem, Bulgular, Sonug ve Anahtar Soz- 
ciikler bagliklarim; ingilizce ozet Background, Methods, Results, Conc¬ 
lusion ve Key words bagliklarim igermelidir. ingilizce olarak hazirlanan 
galigmalarda da Tiirkge ozet yer almalidir. Ozetler bagliklar harig 190- 
210 sozciik olmalidir. 

Tablo, gekil, grafik ve resimler: §ekillere ait numara ve agiklayici bil- 
giler ana metinde ilgili boliime yazilmalidir. Mikroskobik gekillerde resmi 
agiklayici bilgilere ek olarak, biiyiitme oram ve kullamlan boyama teknigi 
de belirtilmelidir. Yazarlara ait olmayan, bagka kaynaklarca daha once 
yayinlanmig tiim resim, gekil ve tablolar igin yayin hakkina sahip kigiler- 


den izin alinmali ve izin belgesi dergi editorliigiine ayrica agiklamasiyla 
birlikte gonderilmelidir. Hastalarin goriintiilendigi fotograflara, hastamn 
ve/ve ya velisinin imzaladigi bir izin belgesi eglik etmeli veya fotografta 
hastamn yiizii tamnmayacak gekilde kapatilmig olmalidir. Renkli resim 
ve gekillerin basimi igin karar hakemler ve editore aittir. Yazarlar renkli 
baskimn hazirlik agamasindaki tutarim odemeyi kabul etmelidirler. 

Kaynaklar: Metin igindeki kullamm sirasina gore diizenlenmelidir. Ma¬ 
kale iginde gegen kaynak numaralari kogeli parantezle ve kiigiiltiilmeden 
belirtilmelidir. Kaynak listesinde yalmzca yayinlanmig ya da yayinlan¬ 
masi kabul edilmig galigmalar yer almalidir. Kaynak bildirme “Uniform 
Requirements for Manuscripts Submitted to Biomedical Journals” (http:// 
www.icmje.org) adli kilavuzun en son guncellenmig gekline (§ubat 2006) 
uymalidir. Dergi adlari Index Medicus’a uygun gekilde kisaltilmalidir. Alti 
ya da daha az sayida oldugunda tiim yazar adlari verilmeli, daha gok 
yazar durumunda altinci yazarin arkasindan “et al.” ya da “ve ark.” ek¬ 
lenmelidir. Kaynaklarin dizilme gekli ve noktalamalar agagidaki orneklere 
uygun olmalidir: 

Dergi metni igin ornek: Velmahos GC, Kamel E, Chan LS, Hanpeter D, 
Asensio JA, Murray JA, et al. Complex repair for the management of 
duodenal injuries. Am Surg 1999;65:972-5. 

Kitaptan bolum igin ornek: Jurkovich GJ. Duodenum and pancreas. In: 
Mattox KL, Feliciano DV, Moore EE, editors. Trauma. 4th ed. New York: 
McGraw-Hill; 2000. p. 735-62. 

Sizlerin galigmalarimzda kaynak olarak yararlanabilmeniz igin www.trav- 
ma.org.tr adresli web sayfamizda eski yayinlara tarn metin olarak ulaga- 
bileceginiz bir arama motoru vardir. 

Derleme yazilari: Bu tur makaleler editorler kurulu tarafindan gerek ol¬ 
dugunda, konu hakkinda birikimi olan ve bu birikimi literature de yan- 
simig kigilerden talep edilecek ve dergi yazim kurallarina uygunlugu 
saptandiktan sonra degerlendirmeye alinacaktir. Derleme makaleleri; 
baglik, Tiirkge ozet, ingilizce baglik ve ozet, alt bagliklarla bdliimlendiril- 
mig metin ile kaynaklari igermelidir. Tablo, gekil, grafik veya resim varsa 
yukarida belirtildigi gekilde gonderilmelidir. 

Olgu sunumlari: Derginin her sayisinda simrli sayida olgu sunumu- 
na yer verilmektedir. Olgu bildirilerinin kabuliinde, az gdriiliirliik, egitici 
olma, ilging olma onemli olgiit degerlerdir. Ayrica bu tur yazilarin olabil- 
digince kisa hazirlanmasi gerekir. Olgu sunumlari baglik, Tiirkge ozet, 
ingilizce baglik ve ozet, olgu sunumu, tartigma ve kaynaklar boliimlerin- 
den olugmalidir. Bu tur galigmalarda en fazla 5 yazara yer verilmesine 
ozen gosterilmelidir. 

Editore mektuplar: Editore mektuplar basili dergide ve PUBMED’de yer 
almamakta, ancak derginin web sitesinde yayinlanmaktadir. Bu mektup¬ 
lar igin dergi yonetimi tarafindan yayin belgesi verilmemektedir. 

Daha once basilmig yazilarla ilgili goriig, katki, elegtiriler ya da farkli bir 
konu iizerindeki deneyim ve diigiinceler igin editore mektup yazilabilir. 
Bu tur yazilar 500 sozciigii gegmemeli ve tibbi etik kurallara uygun ola¬ 
rak kaleme alinmig olmalidir. Mektup basilmig bir yazi hakkinda ise, soz 
konusu yayina ait yil, sayi, sayfa numaralari, yazi bagligi ve yazarlarin 
adlari belirtilmelidir. Mektup bir konuda deneyim, dugunce hakkinda ise 
verilen bilgiler dogrultusunda dergi kurallarina uyumlu olarak kaynaklar 
da belirtilmelidir. 

Bilgilendirerek onay alma - Etik: Deneysel galigmalarin sonuglarim bil- 
diren yazilarda, galigmamn yapildigi gonullu ya da hastalara uygulanacak 
prosediir(lerin) ozelligi tiimiiyle anlatildiktan sonra, onaylarimn alindigim 
gosterir bir ciimle bulunmalidir. Yazarlar, bu tur bir galigma soz konusu 
oldugunda, uluslararasi alanda kabul edilen kilavuzlara ve T.C. Saglik 
Bakanligi tarafindan getirilen yonetmelik ve yazilarda belirtilen hukiim- 
lere uyuldugunu belirtmeli ve kurumdan aldiklari Etik Komitesi onayim 
gondermelidir. Hayvanlar iizerinde yapilan galigmalarda agri, aci ve ra- 
hatsizlik verilmemesi igin neler yapildigi agik bir gekilde belirtilmelidir. 

Yazi gonderme - Yazilarin gonderilmesi: Ulusal Travma ve Acil Cer¬ 
rahi Dergisi yalmzca www.travma.org.tr adresindeki internet sitesinden 
on-line olarak gonderilen yazilari kabul etmekte, posta yoluyla yollanan 
yazilari degerlendirmeye almamaktadir. Tiim yazilar ilgili adresteki “Onli¬ 
ne Makale Gonderme” ikonuna tiklandiginda ulagilan Journal Agent sis- 
teminden yollanmaktadir. Sistem her agamada kullamciyi bilgilendiren 
ozelliktedir. 
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EXPERIMENTAL STUDY 


Comparison of internal organ injuries by blunt abdominal 
trauma in rats with empty or full stomach 

Hiiseyin Kafadar, M.D ., 1 Safiye Kafadar, M.D ., 2 Mehmet Tokdemir, M.D . 3 


'Regional Center, The Council of Forensic Medicine, The Ministry of Justice, Elazig; 

"Elazig Pricipal Medical Center, Elazig; 

"Department of Foresic Medicine, Firat University Faculty of Medicine, Elazig 

ABSTRACT 

BACKGROUND: The aim of the study was to investigate if there was a difference in injury in intra-abdominal viscera due to blunt 
abdominal trauma sustained by rats with empty or full stomach and to examine which viscera is affected most, based on the direction 
of the trauma. 

METHODS: Since there is no data in the literature on the force of trauma, a pilot study was carried out before commencing the 
experimental study. An apparatus was built to determine the trauma force that would not cause sudden death, and rats were allowed 
free fall from a height of 40 and 45 cm so that they would land on their abdomen. The most appropriate force of trauma (F=69.978 N) 
and absorbed energy (E= l /2mv 2 =0.979 Joules) were obtained in rats weighing 250 g that fell from a height of 40 cm. 

RESULTS: Thirty six rats were included in the study and separated into six groups. Any statistically significant differences between 
groups with regard to the stomach being empty or full during trauma and its direction were examined (anterior, right/left sided). 

CONCLUSION: It was observed that there were differences in injuries sustained by the internal organs depending on the fullness 
or emptiness of the stomach and the direction of the trauma. 

Key words: Blunt abdominal trauma; forensic medicine; rat; trauma. 


INTRODUCTION 

Trauma, one of the most common causes of death in devel¬ 
oped countries worldwide, [l ' 31 is the major reason for death 
between the ages of I and 44. It is the third most common 
cause of death for people of all ages.! 4,51 

The majority of the population (81.8%) is between 0 and 44 
years of age in Turkey, and therefore, most of the population 
is in the risk group for trauma. The most common cause of 
traumatic death in Turkey is traffic accidents, followed by oc¬ 
cupational injuries. [6] 

Some abdominal organs are mobile, whereas the position of 
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some is fixed in the body. Organ injuries from blunt trauma 
to the abdomen vary depending on the relative mobility of 
the organs. The rate of injury is higher in fixed-position or¬ 
gans compared to the mobile organs in the abdomen. Injuries 
to organs containing spaces, air, and fluids, such as the gastro¬ 
intestinal system organs, occur through different mechanisms 
than injuries to solid organs such as the liver. For instance, 
blunt trauma to the epigastric area, or the left upper abdomi¬ 
nal region, may push the stomach to the back of the abdomen 
and against the vertebrae, and thus, cause contusion to the 
stomach. Although blunt trauma rarely causes perforation 
of the stomach when the stomach is empty, the effects of a 
similar trauma differ on a full stomach. When the stomach is 
full, sudden traumatic force generates a hydrostatic pressure 
transferred by the fluid contents to every point of the stom¬ 
ach, leading to rupture of the stomach. 171 

Blunt trauma to the abdomen most commonly causes organ 
damage in the spleen, liver, mesenterium, and small intestines, 
respectively. 18 ! 

In this study, we aimed to experimentally determine whether 
there were any differences in internal organ damage due to blunt 
trauma to the abdomen in rats with a full or empty stomach. 
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MATERIALS AND METHODS 

The study included ten-week-old thirty-six rats having a mean 
weight of 150-250 g. Rats were purchased from the animal 
laboratory of Elazig University. This study was approved by 
the ethics committee and performed following the ethical 
rules for animal experiments. 

There was no previous literature to review for the rate of 
traumatic force to apply on rats. Therefore, a pilot study was 
performed following the methodological procedures described 
by Ozel et al. [9] The degree of traumatic force (newton) not 
causing sudden death but leading to internal organ damage, 
and the energy (joule) absorbed by rats were determined. 

The formulations used to calculate energy in this study are 
listed below: 

h: (height) vertical weight falling height. m —» h: 0.4 m 

m: (mass) cracking mass index. Kg —» m: 0.25 Kg 

v: (velocity) cracking rate. m/s 

F: (Force) cracking force. N 

E: (Energy) energy absorbed by rats. J 

v = 4.429. Vh . m/s, -» v = 4.429xV0.4 m/s, v = 

4.429x0.632 = 2.799 m/s 

F = lOO.m.v. N, — F = 442.9.m.Vh.N, F = 

442,9.0,25x.V0,4N, F = 69,978 N 
E = Am.v 2 Joules 

We put the value of (v) into the formula and obtained the 
results below: 

F = 442.9.m.Vh.N 

F = 442,9.0,25x. V0,4.N 

F = 442,9x0,25x.0,632....N 

F = 69.978.N 

E = 'A 0.25x (4.429V0.4J) 2 
E = 0.979 Joule 

To determine a measurable traumatic force, rats whose 
weight ranged from 200 to 250 g were dropped from a height 
of 40 and 45 cm to hit the abdominal region in a pre-prepared 
experimental assembly suggested by Ozel et al. [9] (Figure I). 
The most convenient traumatic force (F=69.978 N) and rate 
of absorbed energy (E=0.979 Joules) in rats were determined 
by testing with a material that was 250 g in weight and drop¬ 
ping it from a height of 40 cm. 

Rats were starved for 24 hours. Afterwards, eighteen rats 
were fed regarding their daily routine. By using this approach, 
rats were separated into two groups: rats with a full stomach 
(n= 18) and rats with an empty stomach (n=l8). After the 
feeding period, six rats from each group were traumatized 
from either the anterior, left, or right. Rats were separat¬ 
ed into six groups depending on their stomach conditions 
and the location of the trauma (Table I). Rats with empty 
stomachs were divided into three groups regarding whether 
they were traumatized from the anterior (Group I), the right 


(Group 2) or the left (Group 3) (Table I). Similarly, rats with 
full stomachs were categorized into three groups (Groups 4, 
5, or 6) depending on the location of the trauma, from either 
the anterior, the right, or the left, respectively (Table I). 

Rats were anesthetized with ketamine and taken to an as¬ 
sembly previously prepared to produce blunt trauma on the 
abdomen by allowing free falling of rats in frictionless condi¬ 
tions (Figure I). 

A material which was 250 g in weight was applied on rats 
by free falling of the material from 40 cm height to produce 
blunt injury on the abdomen. After 30 minutes, rats were 
decapitated. Any injury on solid and hollow organs of the ab¬ 
domen was macroscopically examined by an autopsy of rats 
in the department of forensic medicine in Elazig University. 
After blunt injury was produced on rat abdomens, any differ¬ 
ences in intra-abdominal solid and hollow organ damage were 
checked in order to ascertain whether full or empty stomach 
constituted a difference and whether the rats were trauma¬ 
tized from the anterior, or the right or left side. 

Data was calculated by average, standard error, and mean. 
Non-parametric statistical tests, including the Kruskal-Wallis 
H test and the Mann-Whitney U-test, were used for statisti¬ 
cal analysis of data. Statistically significant P values less than 
0.05 (p<0.05). The SPSS 15.0 for Windows pocket program 
was used for statistical analysis. 

RESULTS 

In this study, the frequency of injury on intra-abdominal or¬ 
gans was determined to be highest in liver, followed by spleen 
and small intestine, respectively (Table I). 



Figure 1 . Illustration of assembly prepared for producing trauma. [9] 
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Table 1. 

Schematic demonstration of rats’ groupings according to the fullness of the stomach and direction of trauma 


Groups 
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Sto* 

SI* 

LI* 

1 

n 

6 

6 

6 

6 

6 

6 

6 
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0.5 

0.166 

0.5 
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st. deviation 
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1.471' 

0.836 

0.836 

1.224 
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0.836 

0.816 


Avarage 

4 ‘ 

2.5 

0 

0 

0 

0 

0 

0 

2 
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6 

6 

6 

6 

6 

6 

6 

6 


Hydrangea 

4.333 

1 

1.333 
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0 

0 

0.5 
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st. deviation 
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1.21 1 

0.408 

0 

0 

0.836 

0 


Avarage 

4.5 b 

1 ' 

1.5 

0 

0 

0 

0 

0 

3 
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6 

6 

6 

6 

6 

6 

6 
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1.166 
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1 
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0 

0.5 

0.5 


st. deviation 

0.983 

1.169 
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1.264 
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0 
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0.836 
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3' 

0 
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0 

0 

0 

0 

4 
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6 

6 

6 

6 

6 

6 

6 
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1.602 
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0 

5 

n 

6 

6 

6 

6 

6 

6 

6 
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6 
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0 
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0 
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0 
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0 

0.5 
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0 
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36 
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0.1 1 1 
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2.5 

1 

0 

0 
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0 


p-value 

<0.001 

0.018 

0.1 12 

0.240 

0.532 

0.030 

0.950 

0.764 


a: Difference between Groups I and 4 is significant; b: Difference between Groups 2 and 5 is significant; c: Difference between Groups 3 and 6 is significant (p<0.05); d: 
Difference between Group s3 and 6 is not remarkable; e: Difference between Groups I and 4 is not remarkable; f: Difference between Groups 2 and 5 is not remarkable 
(p>0.05); *: Differences between Groups I and 4, Groups 2 and 5, or Groups 3 and 6 are not remarkable when considering injuries of the right kidney (RK), the left 
kidney (LK), the pancreas (PANK), the small intestine (SI), the large intestine (LI), the stomach (Sto), and the liver (L). 


When considering liver, spleen, and stomach injuries, dif¬ 
ferences between the groups were statistically significant 
(p<0.05). However, the rate of damage on other organs was 
not significantly different (Table I). 

Enhancement in the number and grade of solid organ injuries 
was determined in groups with the empty stomach (Table 
I). An enhanced gastrointestinal tract injury was observed 
in rats with a full stomach; however, this difference was not 
statistically remarkable (Table I). 

Frequency of damage to the liver differed depending on the 
direction of trauma and the condition of the stomach. Liver 
was most frequently injured by trauma from the right (Table 
I). When comparing the frequency of liver injury between rats 
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injured from the anterior (Groups I and 4) or from the right 
(Groups 2 and 5), a statistically significant difference was found 
(p=O.OI7 and p=O.OI4, respectively), while change between 
rats that were traumatized from the left side (Groups 3 and 6) 
was not remarkable (p=0.22) (Tables I and 2, Figures 2 and 3). 

Due to blunt trauma, injury was observed especially on the 
right lobe of the liver. The most frequent complication was 
determined as a subcapular hematoma, which was followed 
by laceration of the liver and, less frequently, by deep paren¬ 
chymal injury. 

Spleen was observed to be the second most frequently injured 
organ in blunt abdominal trauma (BAT). Spleen was most fre¬ 
quently injured by trauma from the left. A significant difference 
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Table 2. 

Frequency of injuries to intra-abdominal solid or hollow organs with regard to groups 


Groups 

n 

Average order 
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6 
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6 
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SI 
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4 
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6 
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6 

6 

18 

Total 


36 
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LK 

1 

6 

19.42 

LI 

1 

6 

18.17 


2 

6 
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2 

6 

15 


3 

6 

23.17 


3 

6 
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4 

6 

16.08 


4 

6 

18.17 


5 

6 

13.5 


5 

6 

18.17 


6 

6 
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6 

6 

20.75 

Total 


36 


Total 


36 


L: The liver; 

RK: The right kidney; LK: The left kidney; PANK: The pancreas; SI: The small intestine; LI 

: The large intestine. 


was observed between rats that were traumatized from the 
left side (Groups 3 and 6) (p=O.OI8) (Tables I and 2). 

Injuries to the gastrointestinal tract were mostly observed on 
the mesenterium or serosa as a hematoma and crush. Perfora¬ 
tion in the gastrointestinal system (GIS) was not observed in 
rats. 



6. Gr 


5. Gr 

7% 

1. Gr 

15% 


26% 


4. Gr 



Figure 2. Distribution of lesions on the liver by group. 


On the other hand, although there was a difference between 
groups with respect to kidney and pancreas injuries produced 
by BAT, when the direction of trauma or the fullness of the 
stomach was considered, it was not statistically significant 
(p>0.05). 

In this study, a model was developed and the force of BAT 



Figure 3. Distribution of lesions on the liver by group. 


398 


Ulus Travma Acil Cerrahi Derg, November 2014, Vol. 20, No. 6 















Kafadar et al. Comparison of internal organ injuries by blunt abdominal trauma in rats with empty or full stomach 


which would not cause sudden death in rats but would lead 
to intra-abdominal organ injuries was determined. The fre¬ 
quency and grade of intra-abdominal organ damage involving 
preventable death due to BAT were aimed to be determined. 

DISCUSSION 

Injuries are most commonly seen on the head, the extremi¬ 
ties, and thirdly on the abdomen. Organ damage is usually 
caused by blunt trauma. 1 '" 31 Abdominal traumas, which are 
either penetrating or blunt, result in severe morbidity or 
mortality. Blunt trauma generally leading to multisystem or¬ 
gan injuries is usually diagnosed late due to its complexity. 
Although the type of trauma to the abdomen may be either 
penetrating or blunt, patients die due to abdominal trauma 
for two reasons: hypovolemic shock, or peritonitis and sep¬ 
tic shock due to injuries to intra-abdominal hollow organs. 
Two percent of patients reaching the hospital alive after blunt 
trauma develop hemorrhage causing death. Undiagnosed 
intra-abdominal organ injury is the number one preventable 
cause of death due to trauma. 110 " 1 

Liver is the most commonly injured intra-abdominal organ 
due to BAT caused by traffic accidents. There is no consensus 
on the mechanisms of liver injury yet. It has been suggested 
that liver injury could be caused by a crush, crack, or displace¬ 
ment of the liver due to a crash, in addition to liver damage 
due to the effects of acceleration or deceleration of the liver 
in response to the sudden stop of a crashf 10,12,131 Moreover, an 
increase in the pressure of internal fluids due to a high speed 
crash was also suggested as a plausible cause of liver injury 
produced by BAT. 1 ' 4161 In this study, lesions including crush, 
crack, and subcapular hematoma in the liver as complications 
of BAT were observed. 

Taviloglu et al. [ ' 71 have found that liver is the most frequently 
injured organ in two hundred and fifty cases of BAT, and an 
injury of the liver occurs especially when trauma is from the 
right side. 

Evaluation of one hundred and seven patients with BAT by 
Holmes et al. [l8] have revealed that the liver is damaged in 
forty-four out of 107 patients, while the spleen was injured in 
41 individuals, and 5 patients had a GIS injury. 

On the other hand, other studies have suggested that the 
spleen is the most frequently injured organ and the frequency 
of damage to the liver is less than to the spleen in cases of 
BAT. 1 " 1 Bruscagin et al. have also determined that spleen is 
the most frequently injured organ due to BAT. 1 ' 4191 In this 
study, spleen is observed to be the second most frequently 
injured intra-abdominal organ. 

Mortality rates due to liver injury vary between 5% to 25- 
40% regarding the grade of injury. Mortality increases in high- 
grade liver injury. 119,201 


In parallel with previous findings, it was determined that inju¬ 
ries occurred most frequently in the liver. However, the grade 
of liver injury differed depending on the direction of trauma 
and fullness of the stomach. Liver is most likely to be dam¬ 
aged in rats if trauma came from the right and the stomach is 
empty. In agreement with previous studies, we also observed 
that an injury was most likely to occur in the right lobe of 
the liver. 1 ' 1,19,201 

In cases with BAT, spleen injury commonly occurs due to 
trauma from the left affecting the chest. 12 ' 1 Due to high blood 
supply to the spleen, that is, 4% of cardiac output, hemor¬ 
rhage causing death may be observed in spleen injury. 121 ' 251 In 
this study, intra-abdominal hemorrhage in more than half of 
the rats was observed to be parallel to previous studies. The 
results suggested that the spleen was the second most fre¬ 
quently injured organ. A plausible explanation for this could 
be that the rat spleen is anatomically linked to the tongue and 
it is more mobile compared to the human spleen. 

Moreover, gastrointestinal injury is less frequent than solid 
organ damage in response to BAT. The damage rate to hol¬ 
low organs due to BAT has been estimated as 6-10%. [25,261 
Different mechanisms play role in damage to organs including 
perforation of the organ from the effects of a crash and dam¬ 
age from crushing. 127,281 Our observations revealed that injury 
to the GIS occurred as a crush rather than perforation. 

Wessel et al. [291 have conducted a study including three hun¬ 
dred and eight patients with BAT. Injury of the kidney was 
reported in sixty-seven cases and, moreover, 36 out of these 
67 cases had grade 2 damage of the kidney. Our observations 
revealed that an injury in the kidney was most likely to be 
grade I or 2. 

Furthermore, Shinkawa et al. [301 have suggested that a full 
stomach may play a protective role on other intra-abdominal 
organs by absorbing the effects of the force produced by a 
crash like an air cushion, and this protective function may be 
more significant for the liver, especially when trauma comes 
from the left. 

Intra-abdominal organ injury due to BAT was evaluated in 
this study and the results suggest that the liver is the most 
vulnerable organ in response to BAT, followed by the spleen 
and small intestine, respectively. Frequency and grade of 
intra-abdominal organ injury was higher in rats with empty 
stomachs. Considering the frequency of liver injury, the dif¬ 
ference between Groups I and 6 as well as between Groups 
2 and 6 was found to be statistically significant. Moreover, 
regarding spleen damage, the difference was also statistically 
remarkable in Group 3 compared to Group 6. Furthermore, 
GIS injury was higher in rats with a full stomach; however, the 
difference was not statistically significant. 

Considering the low number of current experimental studies 


Ulus Travma Acil Cerrahi Derg, November 2014, Vol. 20, No. 6 


399 


Kafadar et al. Comparison of internal organ injuries by blunt abdominal trauma in rats with empty or full stomach 


to evaluate BAT, it is our hope that this study will lead to 

further experimental studies. 

Conflict of interest: None declared. 

REFERENCES 

1. Davis JH, Pruitt JH, Pruitt BA Jr. History. In: Mattox KL, Feliciano DV, 
Moore EE. Trauma. 4th ed. New York: McGraw Hill; 2000. p. 3-19. 

2. Lyons AS, Petrucelli RJ. Medicine an illustrated history. New York: 
Harry Abrams; 1978. 

3. C^akmakg M. Travmaya genel yakla^im. In: Sayek I, editor. Temel cerrahi. 
3. basim, Ankara: Giine§ Kitapevi; 2004. p. 351-8. 

4. Minino AM, Heron MP, Smith BL. Deaths and death rates for the 10 
leading causes of death in specified age groups: United States, preliminary 
2004-Con. (Table 7). Nat Vital Stat Rep 2006;54:28-9. 

5. Fingerhut LA, Warner M. Injury chatbook. Health, United States, 1996- 
97. Hyattsville, MD, National Center for Health Statistics, 1997. 

6. TC Ba^bakanhk Devlet Istatistik Enstitiisii. 1990 yih ula§im ve trafik 
kazalan istatistikleri. 1991. s. 1-45. 

7. Soysal Z, C^akahr C, Giirsel C^. Adli tip. 1. baski, Istanbul Oniversitesi 
Cerrahpa^a Tip Fakiiltesi yayinlari 1999. s. 549-54. 

8. Wilkinson AE. Review of diagnostic methods in abdominal trauma. S 
Afr J Surg 1989;27:49-51. 

9. Ozel SK, Ozel HB, C^olakoglu N, Kazez A, Arslan N, Ozan E. Kiint 
toraks travmasinda gogiis kafesinin travma yoniine gore parankim ko- 
ruyucu etkisi: Deneysel bir 9 ah$ma. 25. Ulusal (^ocuk Cerrahisi Kongresi, 
4-8 Kasim, Adana: 2006. 

10. Benya EC, Bulas DL. Splenic injuries in children after blunt abdominal 
trauma. Semin Ultrasound CT MR 1996;17:170-6. 

11. Shkrum MJ, Ramsay DA. Forensic pathology of the trauma. Totawa: 
Humana pres; 2007. p. 405-510. 

12. Erkin C, Taviloglu K, Giiloglu R, Kurtoglu M. Travma. 1. Baski, Istanbul: 
istanbul Medikal Yayincilik; 2005. s. 872-939. 

13. Moore EE, Shackford SR, Pachter HL, McAninch JW, Browner BD, 
Champion HR, et al. Organ injury scaling: spleen, liver, and kidney. J 
Trauma 1989;29:1664-6. 

14. Moore EE, Cogbill TH, Jurkovich GJ, Shackford SR, Malangoni MA, 
Champion HR. Organ injury scaling: spleen and liver (1994 revision). J 


Trauma 1995;38:323-4. 

15. Elhagediab AM, Rouhana SW. Patterns of abdominal injury in frontal 
automotive crashes. In: 16 th International ESV Conference Proceedings 
1998. p. 327-37. 

16. John TG, Greig JD, Johnstone AJ, Garden OJ. Liver trauma: a 10-year 
experience. Br J Surg 1992;79:1352-6. 

17. Taviloglu K, Giinay K, fjJahin A, Ertekin C, Tiirel O. Gastrointestinal 
sistem travmalarina yakla^im. Ulus Travma Derg 1995;1:126-34. 

18. Holmes JF, Sokolove PE, Brant WE, Palchak MJ, Vance CW, Owings JT, 
et al. Ann Emerg Med 2002;39:500-9. 

19. Bruscagin V, Coimbra R, Rasslan S, Abrantes WL, Souza HP, Neto G, et 
al. Blunt gastric injury. A multicentre experience. Injury 2001;32:761-4. 

20. Fabian TC, Croce MA, Stanford GG, Payne LW, Mangiante EC, Voeller 
GR, et al. Factors affecting morbidity following hepatic trauma. A pro¬ 
spective analysis of 482 injuries. Ann Surg 1991;213:540-8. 

21. Beal SL. Fatal hepatic hemorrhage: an unresolved problem in the man¬ 
agement of complex liver injuries. J Trauma 1990;30:163-9. 

22. Doody O, Lyburn D, Geoghegan T, Govender P, Munk PL, Torreggiani 
WC. Blunt trauma to the spleen: ultrasonographic findings. Clin Radiol 
2005;60:968-76. 

23. Brunsting LA, Morton JH. Gastric rupture from blunt abdominal trau¬ 
ma. J Trauma 1987;27:887-91. 

24. Nanji SA, Mock C. Gastric rupture resulting from blunt abdominal trau¬ 
ma and requiring gastric resection. J Trauma 1999;47:410-2. 

25. Salvado J, Lopez-espadas F, Varela A. Rotura ga' strica como complicacio' n 
del traumatismo abdominal cerrado. Med Intens 1977;1:51. 

26. Buckman RF Jr, Piano G, Dunham CM, Soutter I, Ramzy A, Militello 
PR. Major bowel and diaphragmatic injuries associated with blunt spleen 
or liver rupture. J Trauma 1988;28:1317-21. 

27. Fischer RP, Miller-Crotchett P, Reed RL 2nd. Gastrointestinal disrup¬ 
tion: the hazard of nonoperative management in adults with blunt ab¬ 
dominal injury. J Trauma 1988;28:1445-9. 

28. Potoka DA, Saladino RA. Blunt abdominal trauma in the pediatric pa¬ 
tient. Clin Ped Emerg Med 2005;6:23-30. 

29. Wessel LM, Scholz S, Jester I, Arnold R, Lorenz C, Hosie S, et al. Man¬ 
agement of kidney injuries in children with blunt abdominal trauma. J 
Pediatr Surg 2000;35:1326-30. 

30. Shinkawa H, Yasuhara H, Naka S, Morikane K, Furuya Y, Niwa H, et al. 
Characteristic features of abdominal organ injuries associated with gas¬ 
tric rupture in blunt abdominal trauma. Am J Surg 2004;187:394-7. 


DENEYSEL ^ALI§MA - OZET 


Midesi dolu ve bo§ sicanlarda kiint batin travmasi sonucu olu§an 

ic organ yaralanmalannin kar§ila§tirilmasi 

Dr. Hiiseyin Kafadar, 1 Dr. Safiye Kafadar, 2 Dr. Mehmet Tokdemir 3 

’Adli Tip Kurumu, Elazig Adli Tip §ube Mudurliigii, Elazig; 

2 Elazig Ozel Qagn Tip Merkezi, Elazig; 

3 Firat Oniversitesi Tip Fakiiltesi, Adli Tip Anabilim Dali, Elazig 

AMAQ: Bu gali§mada, midesi dolu ve bo§ siganlarda kiint karin travmasi (KBT) sonucu karin organlarinda yaralanma farkliligi olup olmadigi, travma- 
nin yoniine gore hangi karin organin daha fazla etkilendigi ara§tirildi. 

GERE£ VE YONTEM: Literatiirde kullamlacak travma kuwetiyle ilgili veri bulunmadigindan deneysel <;ali§maya geglmeden once pilot gali§ma yapil- 
di. Siganlarda ani oliime neden olmayan olgulebilir travma kuwetini belirlemek amaciyla kurulan diizenekle 40 cm ve 45 cm’den 200 gr. ve 250 gr. 
agirliklar siganlarin karin bolgesine isabet edecek §ekilde serbest du§meye birakildi. En uygun travma kuweti (F=69.978 N) ve absorbe edilen enerji 
(E=/2.m.v2= 0.979 Joule), 40 cm’den birakilan 250 gr agirlikla elde edildi. Otuz alti sigan gali§maya alindi. Siganlara ketamin ile anestezi uygulandi. 
Midenin dolu ya da bo§ olmasina, travmanm onden, sagdan veya soldan gelmesine gore karin organlarinda meydanagelen yaralanmalarda istatistiksel 
farklilik olup olmadigi ara§tirildi. 

BULGULAR: En sik karaciger, dalak ikinci ve ince bagirsaklarin iigiincii siklikta yaralandigi tespit edildi. Karaciger ve dalak yaralanmalari agsindan 
gruplar arasindaki fark anlamli bulundu (p<0.05). Diger organ yaralanmalari agsindan farklilik olmakla birlikte istatistiksel olarak anlamli degildi. 
TARTI§MA: Midenin dolu ya da bo§ olmasina ve travmanm yoniine gore karin ig organlarda farklilik oldugu tespit edildi. 

Anahtar sozcukler: Adli tip; kiint karin travmasi; sigan; travma. 

Ulus Travma Acil Cerrahi Derg 2014;20(6):395-400 doi: 10.5505/tjtes.2014.92331 


400 


Ulus Travma Acil Cerrahi Derg, November 2014, Vol. 20, No. 6 
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The fate of subop timal anastomosis after colon resection: 
An experimental study 
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ABSTRACT 

BACKGROUND: The fate of suboptimal anastomosis is unknown and early detection of anastomotic leakage after colon resection 
is crucial for the proper management of patients. 

METHODS: Twenty-six rats were assigned to “Control”, “Leakage” and “Suboptimal anastomosis” groups where they underwent 
either sham laparotomy, cecal ligation, and puncture or anastomosis with four sutures following colon resection, respectively. At the 
fifth hour and on the third and ninth days; peripheral blood and peritoneal washing samples through relaparotomy were obtained. The 
abdomen was inspected macroscopically for anastomotic healing. Polymerase chain reaction (PCR) with 16s rRNA and E.coli-specific 
primers were run on all samples along with aerobic and anaerobic cultures. 

RESULTS: The sensitivity and specificity of PCR on different bodily fluids with 16s rRNA and E.coli-specific primers were 100% and 
78%, respectively. All samples of peritoneal washing fluids on the third and ninth days showed presence of bacteria in both PCR and 
culture. The inspection of the abdomen revealed signs of anastomotic leakage in eight rats (80%), whereas mortality related with 
anastomosis was detected in two (20%). 

CONCLUSION: Anastomotic leakage with suboptimal anastomosis after colon resection is high and the early detection is possible 
by running PCR on peritoneal samples as early as 72 hours. 

Key words: Anastomotic leakage; colorectal anastomosis; early detection; polymerase chain reaction; suboptimal anastomosis. 


INTRODUCTION 


Anastomotic leakage is one of the most feared complications 
of colorectal surgery. Although reported rates of anastomot¬ 
ic leakage vary between I % and 23%, 3% to 6% rate is consid¬ 
ered acceptable for modern surgery. 1 ' 1 Besides many negative 
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impacts on patient’s morbidity, mortality and life quality, it is 
also associated with higher tumor recurrence rate and poor 
survival. 12,31 


Wide variations in reported incidences of colorectal anasto¬ 
motic leakage are partly due to lack of consensus on the defi¬ 
nition. There have been several reports using highly variable 
definitions of anastomotic leakage in colorectal surgery. 141 
A recent consensus definition of anastomotic leakage as “a 
communication between intra-and extraluminal compart¬ 
ments owing to a defect of the integrity of the intestinal wall 
at the anastomosis between colon and rectum or the colon 
and anus” has been proposed by International Study Group 
of Rectal Cancer. 141 Although more general, UK Surgical Infec¬ 
tion Study Group has also defined anastomotic leakage as 
the “leak of luminal contents from a surgical join between 
two hollow viscera”. 151 While many studies used clinical signs 
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of peritonitis such as fever, tachycardia, leukocytosis, and 
etc.; some used radiological findings detected by computed 
tomography (CT) or other modalities. Lack of consensus in 
detection methods could partly explain the reason of great 
variations in the incidence and outcome of the leakage. 

Although clinical anastomotic leakage has received great in¬ 
terest in surgery, the fate of suboptimal anastomosis is largely 
unknown. Since the presenting clinical symptoms are often 
vague and confused with benign postoperative complications, 
the true rate of anastomotic leakage is difficult to estimate. 
It is important to distinguish leakage from such benign con¬ 
ditions to act as early as possible in order to avoid severe 
consequences. The luminal contents leaked into peritoneum 
are principally cleared by local defense mechanisms. How¬ 
ever, bacteria in the peritoneum can easily find access to the 
bloodstream in a very short time. 161 The early detection of 
microorganism in the peritoneum and blood could alter the 
management of the patient. Since conventional methods of 
bacterial detection such as culture is sometimes insufficient, 
molecular techniques like polymerase chain reaction (PCR) 
could be of assistance. PCR has been shown to detect small 
amount of bacteria in different bodily fluids with great suc¬ 
cess. [7] However, the role of PCR in the early detection of 
anastomosis is not clearly depicted. 

This experimental study was designed to understand the fate 
of suboptimal anastomosis and explore the possibility of early 
diagnosis of leakage in colon anastomosis by means of de¬ 
tecting bacterial DNA in different bodily fluids by polymerase 
chain reaction. It was also aimed to evaluate the efficacy of 
PCR in anastomotic leaks. 

MATERIALS AND METHODS 
Animals 

The local Animal Ethics Committee of Istanbul University, 
Faculty of Medicine approved the experiment (Protocol num¬ 
ber: 28/2005, Protocol Date: 20.09.2005). Twenty-six male 
Wistar rats weighing 200-250 grams were used. National Re¬ 
search Council guidelines were followed for the use and care 
of the animals. Briefly, the animals were put two per cage, fed 
on standard chow, and let free access to water. They were 
observed for two weeks before the experiment started. They 
were allowed to eat and drink before and after the opera¬ 
tion. The animals were followed for two months after the 
operation. 

Experimental Design 

The animals were randomly assigned to three groups: Group I 
was the “control group” consisted of eight animals which un¬ 
derwent sham laparotomy. Five hours after the operation, pe¬ 
ripheral blood sample was obtained to evaluate any bacterial 
contamination by PCR and culture. Group II was the “leakage 
group” and consisted of eight animals. After laparotomy, the 
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cecal ligation and puncture were performed and the abdomen 
was closed. Five hours later, peripheral blood was withdrawn 
and both PCR and culture were run on blood samples to de¬ 
tect bacterial presence. The rats were then sacrificed. Group 
III was the “suboptimal anastomosis group” and consisted of 
ten animals. After laparotomy, resection of the left colon and 
anastomosis were performed. Five hours, three and nine days 
after the operation, peripheral blood samples were taken to 
run PCR and culture. On the third and ninth days, the rats 
underwent relaparatomy. Peritoneal fluid collections were 
obtained for both PCR and culture. The abdomen was in¬ 
spected and anastomosis was evaluated macroscopically for 
healing. Experimental design was summarized in Figure I. 

Procedures and the Operation 

All interventional procedures and operations were performed 
under strict sterility and dissociative anesthesia. Intramuscu¬ 
lar 90 mg/kg ketamine HCI (Ketalar, Parke-Davis, Eczacibasi, 
Turkey) was used for anesthesia. Peripheral blood to study 
the bacteremia with PCR and culture was withdrawn from 
the femoral region. In order to prevent contamination from 
skin bacteria, the femoral region was cleaned with polyvinyl 
pirolidon iodine (Batticon, Adeka, Turkey). Groin region was 
covered with sterile drapes and an incision of 2 cm was made. 
Under sterile conditions, femoral artery was found and I to 2 
ml of blood was withdrawn into 2 Na2EDTA containing ster¬ 
ile tubes. One blood sample was used for DNA isolation and 
placed on ice immediately and transferred to -20°C freezers 
until analysis. The blood in the second tube was inoculated 
into cultural medium. For each time point, opposite site of 
the femoral region from the previous attempt was used to 
minimize the contamination risk. The femoral region was su¬ 
tured after the procedure under sterile condition. 

Laparotomies were performed via 3-cm midline incisions after 
cleaning the surgical area with povidone iodine and covering 
with sterile drapes. The area was covered to prevent spillage. 
A segment of left colon was isolated and resected without 
compromising the vasculature network. Anastomosis of the 
resected colon was performed with four sutures using 4/0 
vicryl suture. The use of less than five sutures in anastomosis 
has been defined as a model for suboptimal anastomosis. 181 
Then, the abdominal wall and skin were closed with 3/0 silk 
sutures. 

Seventy-two hours later, the animals were prepared for pe¬ 
ripheral blood withdrawal under anesthesia with strict adher¬ 
ence to asepsis, as described. After the closure of the femoral 
incision, the abdomen was incised and subcutaneous tissue 
was inspected for abscesses. In case of abscess, discharge 
sample was obtained for both PCR and culture. Abdominal 
wall was opened through previous sutures. Without touching 
the abdominal organs, abdominal cavity was washed with 2 
ml of sterile saline and the fluid was collected with a syringe. 
Afterwards, inspection of the abdomen and anastomosis was 
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Figure 1. An overview of the experimental design. 


performed. Any collections in the abdominal cavity were not¬ 
ed and anastomosis was evaluated. The leak was considered 
in the case of gross contamination with luminal content, the 
presence of healing defect in anastomosis, the presence of 
small abscess around anastomosis, and the omental attach¬ 
ment covering the healing defect. The abdomen was closed 
in an orderly fashion. After nine days, the same procedures 
with peripheral blood withdrawal and anastomosis evaluation 
were repeated. The animals were followed for a two-month- 
period for observation. Any animal lost during study period 
underwent autopsy and the abdominal cavity and anastomo¬ 
sis were evaluated. 

The Detection of Bacterial DNA in the Blood and 
Peritoneal Fluid 
DNA Isolation 

All samples collected from each animal were stored at -20°C. 
For the extraction of DNA, 200-400 uL blood, whole blood 
or peritoneal wash fluid were used. DNA was extracted from 
whole blood or peritoneal fluid using the DNA extraction kit 
(Roche Diagnostics GmbH, Mannheim, Germany,) according 
to the manufacturer’s protocol. DNA samples were stored 
at -20°C. 

Polymerase Chain Reaction 

Two primer pairs were used for the detection of bacteria. 
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First set of primers (540 bp) were used to amplify prokaryotic 
16S rRNA for the detection of any bacterial contamina¬ 
tion regardless of origin: 355F (5’-CCTACGGGAGGCAG- 
CAG-3’), and 91 OR (5’-CCCGTCAATTCCTTTGAGTT -3’). 
[9] The second set of primers (486 bp) were used to amplify 
|3- glucuronidase of Escherichia coli to detect E. coli specifi¬ 
cally: PI (5’-ATCACCGTGGTGACGCATGTCGC-3’) and P2 
(5’-CACCACGATGCCATGTTCATCTGC-3’). [l0] 40 ul of re¬ 
action mixture was formed from lx PCR buffer, 3.5 mmol/L 
MgCI 2 , 2 U Taq DNA polymerase, 800 pmol/L dNTP mix, I 
pmol/L primer I, and I pmol/L primer 2, and 10 ul extracted 
DNA was used for the 50 ul of total volume of PCR mixture. 
The amplification reaction consisted of one cycle of 5 min 
at 94°C and 35 cycles of 45 s of denaturation at 94°C, 45 
s of annealing at 55°C, and 60 s of extension at 72°C, with 
a final extension cycle of 10 min at 72°C. At the end of the 
program, 10 ul of the amplification product was detected by 
electrophoresis on 1.5% agarose gel with ethidium bromide 
staining, and the products were then photographed under UV 
light (304 nm). The amplified DNA products (16s rRNA, 540 
bp: and £. co//-specific, 486 bp) were compared with control 
DNA and molecular weight standards. 

Cultures 

One ml of blood and peritoneal samples collected from rats 
were inoculated into BACTEC aerobic and anaerobic medium 
bottles (Becton Dickinson, Sparks, Md.) in order to detect 
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bacterial growth. After incubation for seven days at 37°C, the 
bottles were punctured under sterile conditions, and 100 pi 
was subcultured onto sheep blood (5%) agar and MacConcey 
agar medium. A subculture was incubated in anaerobic con¬ 
ditions at the same time. The subcultures were incubated 
for 72 hours at 37°C. If bacterial growth was detected, the 
bacteria were identified according to standard microbiologi¬ 
cal methods. 

Statistical Analysis 

The sensitivity, specificity, negative and positive predictive 
value of PCR compared to culture was calculated. Presence 
of bacterial DNA in either E. coli or 16s rRNA, PCR was ac¬ 
cepted as positive. Being negative in PCR meant both PCR 
samples (£. coli and 16s rRNA) didn’t detect any bacterial 
DNA. 

RESULTS 

General 

Two mortalities were observed in the suboptimal anasto¬ 
mosis group, while no mortality was detected in the control 
group. One of the rats died at the forty-eighth hour. Blood 
samples for both PCR and culture were positive at the fifth 
hour of anastomosis and £. coli, Klebsiella sp. and Bacteroides 
fragilis were identified from culture. Exploration of the abdo¬ 
men revealed complete dehiscence of anastomosis with gross 
fecal contamination. The PCR and cultures run on blood 
sample at the forty-eighth hour and peritoneal washing cul¬ 
tures were positive for £. coli and B. fragilis. The second rat 
died on the sixteenth day of anastomosis. PCR and cultures 
from blood and peritoneal samples until postoperative ninth 
day were all negative for any bacterial presence. However, 
on ninth day, blood and peritoneal samples showed positiv¬ 
ity for PCR. Culture identified £. coli, K. pneumoniae and B. 
fragilis. Nevertheless, inspection of the abdomen on the ninth 
day didn’t show any gross contamination of fecal material and 
anastomosis healing was normal. On postmortem examina¬ 
tion sixteenth day, complete dehiscence of anastomosis with 
gross contamination of abdomen was noted. 

The inspection of anastomosis on postoperative third day re¬ 
vealed that 80% of anastomosis showed some signs of anas- 



Figure 2. Gel electrophoresis of PCR products run on blood sam¬ 
ples obtained at the fifth hour from the rats. (PC: Positive control, 
NC: Negative control; MM: Molecular marker; P1-P8: blood sam¬ 
ples of the rats from leakage group. 16 s r RNA primers were used). 


tomotic leakage either at one time point or both (Fig. 3). 
Leaked anastomosis were covered by omentum and associ¬ 
ated with microabscesses showing some signs of inflamma¬ 
tion. On ninth day, more anastomosis appeared healed mac- 
roscopically (66%). 

The Sensitivity and Specificity of PCR 
Sixty eight samples (blood, peritoneal washings, wound and 
abcesses) from 26 rats were cultured. Two PCRs, one with 
E. coli primers and other with 16s rRNA primers, were run 
on each sample ending up with a total number of 136 PCRs. 
The sensitivity and specificity of PCR with both £. coli prim¬ 
ers and 16s rRNA primers on samples from different body 
fluids were found 100% and 78%, respectively (Table I). The 
accuracy of PCR samples from blood, peritoneal washings, 
and wound abscesses changed from 84% to 100% depending 
on the primers and the sample type. The sensitivity of PCR 
was 100%, regardless of the primers and sample type, while 
the specificity changed between 57 and 100% depending on 
primers and samples. The negative predictive value of PCR 
was found 100%. However, the positive predictive value was 
between 65 to 100%. The details of sensitivity, specificity and 
accuracy with the use of different primers on different bodily 
fluids were shown in Table 2. The accuracy of PCR using £. 
coli primers on any sample (97%) was greater than the one 
using 16s rRNA primers (88%). 

Early Detection of Bacterial DNA in the Blood of 
Rats With Gross Abdominal Leak 

Animals in the leakage group served as control group for 
the gross bacterial contamination. After five hours of cecal 
ligation and puncture, the animals were sick-appearing with 
tachypnea and lethargy. The culture performed on blood 



Figure 3. Macroscopic examination of anastomosis. Please note 
suture and adhesions, edema and inflammation around the anas¬ 
tomosis. 
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Table I. Comparison of PCR with £. coli primers and 16s rRNA primers run on 
different body fluids with corresponding cultures 


Culture 



Positive 

Negative 


Positive 

35 

7 

83% 


(TP) 

(FP) 

PPV 

TP / (TP + FP) 

Negative 

0 

26 

100% 


(FN) 

(TN) 

NPV 

TN / (TN + FN) 


35 

100% 

Sensitivity 

TP / (TP + FN) 

33 

78% 

Specificity 

TN/(FP+TN) 

68 


TP: True positive; FP: False positive; PPV: Positive predictive value; FN: False negative; TN: True negative; 
NPV: Negative predictive value. 


samples at postoperative fifth hour from 75% of rats revealed 
bacterial growth (n=6/8). PCR using with £. coli primers re¬ 
vealed no positivity. However, same PCR reaction with 16s 
rRNA primers revealed a complete overlap with culture posi¬ 
tivity (Fig. 2). The isolated bacteria from culture were mono- 
bacterial in five rats (6. fragilis in four rats, Enterococcus sp. in 
one rat), and multibacterial in one. 8. fragilis was the most 
frequently isolated bacteria in the leakage group (83%). In this 
group of animals, the accuracy, sensitivity and specificity of 
PCR were 100%. In the control group with only laparotomy, 
both PCR with £. coli and 16s rRNA primers and culture were 
negative for bacterial contamination or growth. 

The Detection of Bacteria in the Blood of Rats 
With Suboptimal Anastomosis 

Five hours after anastomosis, PCR on the blood withdrawn 
from femoral vein showed two positive results. One had not 
been confirmed with culture. However, the other one was 
confirmed with culture since £. coli, B. fragilis, and K. pneu¬ 
moniae were identified. The rat had gross anastomosis leak on 


second day of exploration and died. The positivity of bacterial 
detection at the fifth hour was 20%. 

On the third day of anastomosis, three rats showed positivity 
of bacterial DNA in the PCR. However, the cultures of two 
rats didn’t confirm positivity and correlate with gross anasto¬ 
mosis leak ending with excitus. The only positive result cor¬ 
relating with the culture was the blood sample obtained ear¬ 
lier from the heart of the rat which died at the forty-eighth 
hour due to anastomotic leak. Therefore, the positivity of 
bacterial DNA at 72 hours in blood was 30%. 

On postoperative ninth day, PCR with £. coli primers was 
positive on 33% of rats, whereas PCR with 16s rRNA primers 
showed 88% positivity. Culture showed 60% positivity on 
blood. However, the identified bacteria from two cultures 
showed methicilline sensitive S. aureus, which could possibly 
result from contamination of skin flora. Therefore, if culture 
positivity with intestinal flora is taken into account, the posi¬ 
tivity decreases to 40%. Table 3 summarizes the results. 


Table 2. The sensitivity, specificity, NPV (negative predictive value), and PPV (positive predictive value) of PCR with different 
primers on different body fluids compared with corresponding cultures 




E. coli primers 



16s rRNA primers 

All samples (%) 

Blood (%) 

Peritoneal fluid (%) 

All samples (%) 

Blood (%) 

Peritoneal fluid (%) 

Sensitivity 

100 

100 

100 

100 

100 

100 

Specificity 

93 

100 

57 

75 

78 

0 

PPV 

87 

100 

80 

81 

65 

95 

NPV 

100 

100 

100 

100 

100 

NC 
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Table 3. PCR and culture results from blood samples of suboptimal anastomosis group 


Rat 

5th h 

3rd d 

9th d 

Culture 

3rd d / 9th d 

Anastomotic 

leak 

Mortality 

1 

N 

N 

PI6sRNA 

Sterile / Sterile 

Yes 

No 

2 

N 

N 

PI6sRNA 

Sterile / MSSA 

No 

No 

3 

N 

PI 6sRNA 

PI6sRNA 

Sterile / MSSA 

Yes 

No 

4 

N 

N 

PI6sRNA 

Sterile / Sterile 

Yes 

No 

5 

N 

N 

PEc+16sRNA 

Sterile / E. coli 

Yes 

No 

6 

PI 6sRNA 

PI6sRNA 

PI6sRNA 

Sterile / Sterile 

Yes 

No 

7 

N 

N 

PEc+16sRNA 

Sterile / E. coli, 8. fragilis 

Yes 

No 

8 

PI 6sRNA 

N 

N 

Sterile / Sterile 

Yes 

No 

9 

PI 6sRNA 

PEc+l6sRNA* 

NA 

K. pneumonia 1 * E.coli *, 

Yes 

Yes 





6. fragilis*/ NA 



10 

N 

N 

PEc+16sRNA 

Sterile / E. coli 

No 

Yes 

% 

30% 

30% 

88% 

40%* 

80% 

20% 

N: Negative; PEc: Positive PCR with E.coli primers; PI6sRNA: Positive PCR with 

16s rRNA primers; PEc+16sRNA: Positive PCR with E.coli and 16 

s r RNA primers. 


*Denotes the blood sample obtained at 48 hours of anastomosis. # Shows the culture result obtained at 5 hours after anastomosis. 


Table 4. 

PCR and culture results from blood 

samples of suboptimal anastomosis group 



Rat 

3rd day 

9th day 

Culture 

3rd d / 9th d 

Anastomotic leak 

Mortality 

1 

PEc+16sRNA 

PI6sRNA 

E. coli / MSSA 

Yes 

No 

2 

PEc+16sRNA 

PI6sRNA 

E. coli / K. pneumonia 

No 

No 

3 

PEc+16sRNA 

PEc+16sRNA 

E. coli, Fusobacterium / E. coli 

Yes 

No 

4 

PEc+16sRNA 

PI6sRNA 

E. coli / K. pneumonia 

Yes 

No 

5 

PEc+16sRNA 

PEc+16sRNA 

E. coli / E. coli 

Yes 

No 

6 

PI6sRNA 

PEc+l6sRNA 

8. fragilis / E. coli 

Yes 

No 

7 

PEc+16sRNA 

PEc+16sRNA 

Sterile / Proteus spp. 

Yes 

No 

8 

PEc+16sRNA 

PEc+16sRNA 

K. pneumonia, MSSA / E. coli, 8. fragilis 

Yes 

No 

9 

PEc+16sRNA* 

NA # 

E. coin NA 

Yes 

Yes 

10 

PEc+16sRNA 

PEc+16sRNA 

E. coli / E. coli 

No 

Yes 


100% 

100% 

100% 

80% 

20% 


PEc: Positive PCR with E.coli primers; PI6sRNA: Positive PCR with 16s rRNA primers; PEc+l6sRNA: Positive PCR with E.coli and 16 s r RNA primers. *Denotes the 
sample obtained at 48 hours of anastomosis. # The rat died at 48 hours due to anastomotic leak. 


The Detection of Bacteria in the Peritoneal 
Washing of Rats with Suboptimal Anastomosis 

On postoperative third and ninth days, 100% PCR positivity 
for bacterial DNA was detected. However, on the third day, 
90% of the culture was positive. On postoperative ninth 
day, culture positivitiy was 100%. The bacteria isolated from 
peritoneal washings were all from intestinal flora. In three 
cultures, MSSA was isolated additionally to gram negative or 
anaerobic bacteria, which could more likely come from con¬ 
tamination of the surgical procedures. £. coli was present in 
90% of the culture. The details were shown on Table 4. 
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DISCUSSION 

Early diagnosis of anastomotic leakage and subsequent treat¬ 
ment are essential for the prognosis and prevention of devas¬ 
tating consequences. It has been shown that reoperation of 
the patients with anastomotic leakage before postoperative 
day five of index surgery significantly reduces the mortality 
compared to patients operated after day five. [l 11 However, 
presenting symptoms and timing of the leak vary greatly. Ma¬ 
jority of the reports consider gross indicators of clinical situ¬ 
ations like peritonitis. However, many patients present with 
vague or weak symptoms of neurological and respiratory ori- 
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gin, which could easily be confused. 11121 In many studies, anas¬ 
tomotic leakage has appeared between postoperative seventh 
and twelfth days with gross signs of peritonitis and systemic 
sepsis. Traditional signs and symptoms of an anastomotic leak 
such as elevated white blood cell level (WBC), fever, and peri¬ 
tonitis usually develop as late as postoperative 5-7 days. The 
return of bowel function after colorectal resection and anas¬ 
tomosis does not preclude the possibility of a leak. 1 ' 21 Besides 
clinical indicators, many biochemical and radiological tests 
have been studied with the expectation of timely diagnosis. 
[ 1 3 . 1 4 ] recen t study using CRP as an indicator of anastomotic 
leakage after colorectal resection showed that higher levels 
might help to detect the leage before becoming clinically ap¬ 
parent. 1 ' 51 The detection of cytokines through intraperitoneal 
microdialysis has also been implicated as a tool for detection 
of anastomotic leakage prior to the emerging of clinical symp¬ 
toms. 11161 However, none of the methods have been proven 
effective and accepted universally. 

The fate of bacteria in peritoneal cavity has been studied 
substantially during last decades. It has been shown that in¬ 
traperitoneal elimination starts immediately and continues 
for approximately six hours. 1 ' 71 The bacteria gain access to 
circulating blood through the pores located in the abdominal 
part of the right diaphragm to the thoracic duct and eventu¬ 
ally to peripheral blood circulation. The process is very rapid, 
since the bacteria could be observed in the thoracic duct as 
early as 6 to 10 min after intraperitoneal injection and in the 
blood after 30 to 40 min. 1 ' 81 The blockade of absorption from 
peritoneal cavity by destruction of diaphragmatic pores de¬ 
creased the positive blood culture and increased the survival 
time in rats with double colonic perforation. 1 ' 91 However, the 
detection of small amount of bacteria in blood by convention¬ 
al methods like blood culture could be ineffective especially 
in postoperative period while the patient is under antibiotic 
regime. Recently, PCR based molecular methods have gained 
acceptance in many aspects of clinical application. The detec¬ 
tion of the amount of bacteria in various bodily fluids, like 
blood, using PCR with specific primers designed from bacte¬ 
rial DNA could be accomplished, even when the patient is 
under antibiotic treatment. 17,201 

The fate of suboptimal anastomosis in humans is largely un¬ 
known. There are few reports on minor anastomotic leaks 
and their comparisons with major ones. Recently, an ex¬ 
perimental model of suboptimal anastomosis has been intro¬ 
duced. The authors claim that an animal model of colorectal 
anastomotic leakage can be created with five interrupted su¬ 
tures resulting with 44% of anastomotic leak. 181 In this study, 
four interrupted sutures were used to establish anastomosis 
and 80% of the anastomotic leak was detected with inspec¬ 
tion. The bacteria were detected by both PCR and culture in 
the peritoneal washings (100% and 90%, respectively). Even 
as late as the ninth day after anastomosis, PCR and culture 
showed 100% positivity with bacteria. The identification of 
bacteria from culture was clearly from intestinal origin. Based 


upon our results, it can be suggested that most anastomosis 
after suboptimal suturing has leaks continuing even after the 
clinical healing has occurred. Although anastomotic leak con¬ 
tinues microbiologically, the healing process becomes com¬ 
pleted except in 20% of anastomosis, which ended up with 
mortality. This figure also comprised late anastomotic leaks, 
since the rats were followed for two months after anasto¬ 
mosis. It can be concluded that in suboptimal anastomosis, 
although anastomotic leak is present microscopically, the leak 
ending up with mortality only comprises 20%. Our result and 
clinical experience show that not all anastomotic leakages 
end up with devastating complications. A variety of different 
clinical presentations ranging from asymptomatic cases to 
severe peritonitis ending up with mortality could be seen. 
While some leaks are contained and healed without interven¬ 
tion, some requires surgery. The question of how a leak will 
progress could be influenced by many facors related with the 
host (immune response, genetic variations like single nucleo¬ 
tide polymorphism in critical genes controlling the inflamma¬ 
tion), amount of leakage, origin of the leak like from the small 
or large intestine, virulence of bacteria, and etc. Therefore, 
the experimental model of suboptimal anastomosis can be 
used to titrate and investigate the variables controling the 
outcome of anastomotic leakages. 

The use of PCR in different bodily fluids has been studied 
with great success. 121 " 241 The PCR method has been found to 
be more sensitive than blood cultures for detecting bacterial 
presence in the blood of critically ill surgical patients. 171 The 
detection of bacterial DNA in the blood of patients with liver 
cirrhosis, acute pancreatitis, and major abdominal surgery has 
also been reported. 125 ' 271 The use of PCR in an experimental 
model of anastomotic leakage has already been shown in a 
study where the authors claim that the detection of micro¬ 
bial DNA in blood might be used in patients with dubious 
findings suggesting anastomotic leakage. 1281 In this study, it 
was shown that the sensitivity of PCR was 100%, while the 
specificity changed between 57% and 100%. Hence, the nega¬ 
tive predictive value of PCR was perfect as shown earlier. In 
other words, by negative PCR any infectious source can be 
ruled out. Low positive predictive level was expected since 
the detected DNA could come from dead organisms, which 
had already been phagocytosed and engulfed. The difference 
between the detection rates of anastomotic leakages (100% 
with PCR and culture, 80% by inspection) could partly be 
explained by the sensitivity of PCR. Furthermore, a minis¬ 
cule anastomotic leakage can be missed by the naked eye, 
while PCR and culture are more sensitive since they detect 
the bacterial contamination to the peritoneum. The bacte¬ 
rial detection in suboptimal anastomosis either by PCR or 
culture at both time points from peritoneal washings was 
significantly higher than the blood. Using peritoneal washing 
solutions, PCR can detect the presence of bacteria signifi¬ 
cantly earlier and more precisely than blood. In the presence 
of anastomotic leakage, the management mainly depends on 
the patient’s clinical situation and response. However, there 
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are some circumstances where symptoms are dubious to 
suggest anastomotic leakage. Although the decision will still 
be clinically oriented, earlier diagnosis of anastomotic leak¬ 
age strongly helps clinicians to direct the treatment. Indeed, 
there are some clinical studies attempting to use peritoneal 
fluid to detect anastomotic leakages earlier than the clini¬ 
cal symptoms. Matthiessen et al. [l6] have collected intraperi- 
toneal cytokines, IL-6, IL-IO, and TNF-alfa through a pelvic 
drain from patients who underwent anterior resection for 
rectal cancer. They have concluded that through intraperito- 
neal monitoring of cytokines anastomotic leakage might be 
detected before clinical symptoms are manifested. A recent 
article by Fouda et al. [29] checked the utility of intraperitoneal 
cytokine concentration and detection of bacteria in patients 
who underwent low anterior resection due to rectal can¬ 
cer. Peritoneal samples were collected from the abdominal 
drains on the first, third, and fifth days postoperatively for 
peritoneal microbiological study and cytokine (IL-6, IL-IO, 
TNF) level measurement. They found that intraperitoneal 
bacterial colonization and cytokine levels were significantly 
higher in patients with anastomotic leakages, concluding that 
the technique could be used as an adjunct to the decision of 
the surgeon for colorectal anastomotic leakages. Therefore, 
early detection of bacteria in peritoneal samplings by PCR 
and culture in patients with colorectal anastomosis could be 
an alarming sign of anastomotic leak. 

The present study indicated that with suboptimal anasto¬ 
mosis, although anastomotic leakage was very high, clinically 
significant anastomotic leak was rather infrequent. Early de¬ 
tection of anastomotic leakage was possible by running PCR 
on peritoneal samples as early as 72 hours. The clinical signifi¬ 
cance of the use of peritoneal washing samples from colorec¬ 
tal anastomosis remains to be determined. 
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Kolon rezeksiyonlan sonrasi suboptimal anastomoz: Deneysel cali^ma 
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AMA£: Suboptimal anastomozun nasil sonuglanacagi bilinmemektedir. Kolon rezeksiyonlan sonrasi anastomoz ka^aginm erken tamsi hastamn 
dogru yonetiminde gak onemlidir. 

GERE£ VE YONTEM: Yirmi alti sigan “kontrol”, “kagak” ve “suboptimal anastomoz” adiyla u<; gruba ayrildi. Sirasiyla gruplara sham laparotomi, 
gekum ligasyonu-perforasyon ve kolon rezeksiyonu sonrasi dort diki§le anastomoz yapildi. Be§inci saatte, u<;uncu ve dokuzuncu gunlerde periferden 
kan ornekleri ve relaparotomi sonrasi periton yikama ornekleri alindi. Karnin ig makroskopik anastomoz kagagi varligi ign incelendi. Alinan yikama 
orneklerinden aerobik ve anaerobik kulturlerle beraber 16 RNA ve E. Coli’ye ozgu primerler kullamlarak polimeraz zincir reaksiyonu (PZR) yapildi. 
BULGULAR: Degi§ik viicut sivilarinda 16 s RNA ve E. coli’ye ozgun primerler kullamlarak yapilan PZR’nin sensitivitesi ve spesifisitesi sirasiyla % 100 
ve %78 olarak bulundu. U^uncu ve dokuzuncu gunlerde alinan periton yikama sivilarinda hem kulturde hem de PZR’de bakteri varligi gosterildi. 
Karin ignin incelenmesinde 8 (%80) siganda anastomoz ka^agi i§aretleri gozlenirken, anastomozla ili§kili mortalite sadece 2 (%20) siganda saptandi. 
TARTI§MA: Kolon rezeksiyonu sonrasi suboptimal anastomoza bagli anastomoz kagagi oram yuksektir ve 72 saat gibi erken bir surede periton 
orneklerinden yapilan PZR ile tam koymak olasidir. 

Anahtar sozcukler: Anastomoz ka^agi; erken tam; kolorektal anastomoz; polimeraz zincir reaksiyonu; suboptimal anastomoz. 
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Effects of citicoline on level of consciousness, serum level 
of fetuin-A and matrix Gla-protein (MGP) in trauma 
patients with diffuse axonal injury (DAI) and GCS<8 
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ABSTRACT 

BACKGROUND: Citicoline, a neuroprotective drug, has been suggested to improve level of consciousness, mitigating secondary to 
brain damage and ectopic vascular calcification, following post-traumatic neurogenesis and angiogenesis, inducing calcification modula¬ 
tors, like fetuin-A and matrix Gla-protein (MGP). This study aimed to investigate effects of citicoline on levels of consciousness, serum 
levels of fetuin-A and MGP in patients with severe traumatic brain injury. 

METHODS: This double blind randomized controlled trial (R.CT) was conducted on patients with diagnosis of diffuse axonal injury 
(DAI) and GCS<8. The cases were treated with citicoline (500 mg every 6 hours) intravenously for fifteen days. Daily GCS assessment 
and intermittent blood sampling were done for both cases and controls. 

RESULTS: Fifty-eight patients were included in the study and during the study period, mean GCS levels improved in both groups; 
however, the difference was inconsiderable (p>0.05). Serum levels of fetuin-A, a negative phase reactant, increased in the group treated 
with citicoline (p=O.OI2), while these changes were insignificant for the controls (p=0.455). Serum levels of MGP, a calcification inhibi¬ 
tor, increased in the cases (p=0.046). The alterations were inconsequential in the control group (p=0.405). 

CONCLUSION: The findings of this study suggest neutral effects of citicoline on level of consciousness and GCS. Through increas¬ 
ing levels of fetuin-A and MGP, citicoline may have protective effects against inflammatory damage and vascular calcification secondary 
to head trauma. 

Key words: Citicoline; GCS; fetuin-A; level of consciousness; matrix Gla protein; traumatic brain injury. 


INTRODUCTION 

Traumatic brain injury (TBI) is a leading cause of morbidity 
and mortality. 1 '! Based on available data, head trauma is the 
main reason of death due to trauma and the majority of vic¬ 
tims are young men. [241 
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TBI is classified, based on timing of injury, to primary and 
secondary forms, and diffuse and focal types according to the 
extent of damage. [5,6] Secondary (vs. primary) TBI occurs min¬ 
utes to hours after primary assault, which is preventable and 
also treatable with hemodynamic or pharmacological strate¬ 
gies. In order to halt vicious cycle of cellular damage, phar¬ 
macological therapies has focused on the usage of calcium 
channel blockers, free radical scavengers, and membrane- 
restorative agents. 171 

Fetuin-A or a2-Heremans Schmid glycoprotein (AHSG), a 
circulatory negative acute phase reactant and anti-inflamma¬ 
tory protein, inhibits ectopic precipitation of Ca P0 4 ions, 
vascular calcification, and inflammatory cytokine production. 
[8] Fetuin deficiency results in inflammation, vascular calcifica¬ 
tion, accelerated atherosclerosis, and higher cardiovascular 
mortality rate in uremic patients. [9,101 
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Matrix Gla protein (MGP) is a vitamin K-dependent inhibitor 
of extracellular matrix calcification. MGP-deficient mice have 
developed progressive precipitation of hydroxyapatite crys¬ 
tals on arterial walls and died within two months. [ll] 

Cytidine-5’-diphosphocholine, also known as Citicoline or 
CDP-choline, an essential intermediate substance for synthe¬ 
sis of phosphatidylcholine and acetylcholine neurotransmitter 
(Ach), has been suggested to have neuroprotective and neu¬ 
rorestorative effects. [l2] 

Considering the burden of TBI and importance of halting 
secondary brain damage following trauma, preventing life¬ 
long disabilities of the victims, and lack of data on effects 
of citicoline as neuroprotective agent in this condition, this 
study aimed at investigating effects of citicoline on level of 
consciousness and GCS in patients with severe head trauma. 
In order to evaluate impact of citicoline on suppression of in¬ 
flammation and secondary vascular calcification, fetuin-A and 
MGP were assessed as quantitative markers of inflammation 
status and ectopic calcification. 

MATERIALS AND METHODS 

This double blind randomized controlled trial (RCT) included 
patients admitted to the trauma department of Emam-Reza 
Research and Training Hospital affiliated by Tabriz University 
of Medical Sciences with the diagnosis of diffuse axonal injury 
(DAI) and GCS<8 between September 201 I and March 2012. 

The inclusion criteria were: age between 18 and 65 years, 
giving informed written consent by first degree relatives, ab¬ 
sence of major traumatic lesion of the chest, abdomen or 
limbs, absence of focal brain lesions such as contusion or 
hematoma mandating surgical drainage admission within 24 
hours after trauma, absence of heart disease, negative his¬ 
tory for cardiovascular diseases, hyperlipidemia, diabetes, and 
hypertension. The patient was excluded in the case of not 
having inclusion criteria, pregnancy, surgery (including ortho¬ 
pedic, gynecologic and etc.) within the first 24 hours follow¬ 
ing trauma, cardiopulmonary resuscitation (CPR) within the 
first 24 hours after trauma, death or discharge before study 
completion. 

The patients were divided into two groups, case and control, 
using a randomized parallel-group design and were randomly 
allocated to the case group receiving citicoline and the con¬ 
trol group not receiving the drug. 

The diagnosis was made based on CT findings including, single 
or multiple small intraparenchymal hemorrhages in cerebral 
hemispheres (<2 cm in diameter), intraventricular hemor¬ 
rhage, hemorrhage in the corpus callosum, small focal areas 
of hemorrhage adjacent to the third ventricle (<2 cm in diam¬ 
eter), and brain stem hemorrhage. Written informed consent 
was taken from first degree family members after explaining 
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the goals and the whole process of the study. The study du¬ 
ration was fifteen days. Patients were randomly assigned to 
either groups. A thorough physical and neurological examina¬ 
tion was done and the acquired GCS score was recorded 
immediately on admission to the trauma department; A 10 
cc blood sample was taken and the samples were investigated 
for serum levels of fetuin-A and MGP. Citicoline was adminis¬ 
tered to the case group (500mg every 6 hours) intravenously 
by a nurse blinded to the study process. For both groups, 
blood-sampling was repeated on the sixth and twelfth days 
of admission, re-evaluating serum levels of fetuin-A and MGP. 
The results were recorded on related forms for each patient 
by the examiner (resident of neurosurgery), who remained 
unchanged during the whole study period and was blinded to 
the grouping of the patients. Meanwhile, the patients were 
examined by the resident on daily basis and the assessed GCS 
scores were recorded. 

For the purpose of analysis, SPSS (Statistical Package for So¬ 
cial Sciences) version 21 was used. The results were report¬ 
ed as mean ± Standard Deviation (SD). Analysis of variance 
(ANOVA) was utilized for cohort evaluation of each group. 
Considering data homogeneity, independent sample T-test 
was used for comparison between groups; a p value <0.05 
considered to be statistically significant. 

This research project was conducted after the approval of the 
Research Ethics Committee of Tabriz University of Medical 
Sciences. 

RESULTS 

Fifty-eight patients (13 female and 45 male patients), equally 
divided into case and control groups, were included into the 
study. The mean (±standard deviation) age of the patients 
was 30.94±8.6 years (maximum, 53; minimum, 18). The 
average GCS scores of the case group revealed statisti¬ 
cally significant changes on various days of admission, which 
was highest on the fifteenth day (p<0.00l). Corresponding 
values for the control group, also, had considerable altera¬ 
tions and were highest on the fifteenth day (p=0.000). Mean 
GCSs were comparable on each test day (p>0.05) (Table 
I). The mean levels of serum fetuin-A for the case group 
were 45±9.26 ng/ml on admission, 48.80±6.5 ng/ml on the 
sixth day and 5I.73±6.8 ng/ml on the twelfth day of admis¬ 
sion, which had notable increment (p=O.OI2). These values 
for the control group were 42.39±I3.54 ng/ml on admission, 
44.10± 12.60 ng/ml on the sixth day and 46.76± 13.80 on the 
twelfth day of admission. The variation was not substantial in 
the control group (p=0.455) (Table 2). The average levels of 
MGP for the case group were 30.84±20.32 ng/ml on admis¬ 
sion, 38.20±21.48 ng/ml on the sixth day and 44.86±2I.58 
ng/ml on the twelfth day of admission. These values for the 
control group were 25.95±5.92 ng/ml, 34.82±36.4I ng/ml and 
31.1 I ± 17.65 ng/ml on admission, the sixth and twelfth days, 
respectively. The increment in serum levels of MGP was con- 
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Table I. Mean (iStandard deviation) Glascow Coma Scale (GCS) scores of the patients within the study period 



On Admission 

1st Day 

6th Day 

12th Day 

15th Day 

P 

[Cohort evaluation] 

Case 

5.80± 1.47 

6.30± 1.12 

8.1 ±2.29 

10.10±2.88 

I0.95±3.2I 

<0.001 

Control 

6.40±0.82 

6.50± 1.0 

9±2.20 

i 0.15±3.16 

1 1.55+3.26 

=0.000 

P value 

>0.05 

>0.05 

>0.05 

>0.05 

>0.05 



Table 2. 

Mean (IStandard deviation) 

serum levels of Fetuin-A (ng/ml) 



On Admission 

6th Day 

12th Day 

P 

[Cohort evaluation] 

Case 

45±9.26 

48.80±6.5 

51.73+6.8 

0.012 

Control 

42.39± 13.54 

44.10+12.60 

46+13.80 

0.455 

P value 

0.29 

0.08 

0.08 



Table 3. Mean (IStandard deviation) levels of Matrix Gla Protein (MGP) (ng/ml) 



On Admission 

6th Day 

12th Day 

P 

Case 

30.84±20.32 

38+21.48 

44.86121.58 

0.046 

Control 

25.95± 15.92 

34.82136.41 

31.1 1117.65 

0.405 

P value 

0.31 

0.66 

0.01 



siderable in the case group (p=0.046) while this variance was 
statistically insignificant for the control (p=0.405) (Table 3). 
As shown in Tables 2 and 3, both groups were similar regard¬ 
ing serum levels of fetuin-A and MGP. 

DISCUSSION 

TBI, a leading cause of morbidity and mortality worldwide, 
has two main mechanisms for primary and secondary dam¬ 
age to the neurons. Instantaneously, after trauma, a series of 
biochemical reactions get started, final products of which can 
cause clinical presentations such as intensification of vascular 
calcification, local macrophage-activity, and ultimately, vascu¬ 
lar atherosclerosis. 1 ' 31 

TBI can make changes in anatomical and functional structures 
of the brain like considerable brain volume loss and parenchy¬ 
mal degradation secondary to severe head trauma. 1 ' 41 

Since the nervous tissue doesn’t have regenerative ability and 
the damage persists lifelong, therapeutic approaches have fo¬ 
cused on banning secondary nerve damage through extract¬ 
ing free radicals from the region. 1151 This is, especially, a mat¬ 
ter of concern in patients with severe and critical TBI with 
GCS<8 and DAI, since, pre-hospital neurologic deterioration 
and lower level of consciousness are independent factors of 
poor prognosis. 1 ' 6,171 
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Severe traumatic brain injury is an isolated predisposing factor 
for succeeding posttraumatic cerebral infarction (PTCI); 1 ' 8,191 
in this setting, besides acute reperfusion strategies such as 
thrombolysis or mechanical clot removal, practically all avail¬ 
able therapeutic protocols focus on palliation and use of 
neuroprotective agents for mitigation of secondary damage 
to the nervous system. Citicoline has been reported to have 
protective and restorative effects on the central nervous 
system (CNS) by inducing Na + /K + ATPase activity, decreas¬ 
ing lipid peroxidation, preserving mitochondrial membrane 
cardiolipin, suppressing phospholipase A 2 activity, improving 
neuroplasticity and synthesis of neurotransmitters like ace¬ 
tylcholine (Ach) or dopamine. 120 ' 221 The drug has protective 
impact on cell membrane through accelerating re-synthesis 
of structural phospholipids, stabilizing the membrane, and at¬ 
tenuating free radical synthesis. 1231 

Pre-ischemic administration of citicoline attenuated gluta¬ 
mate and LDH release, banning corticostriatal depletion of 
high energy phosphates through improving ATP restoration 
and glutamate uptake, secondary to oxygen-glucose depriva¬ 
tion. 1241 

Study on experimental stroke models have revealed increased 
amount of activated microvessels of the infarct area after 21 - 
24 days of citicoline treatment, compared to the controls, 
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citicoline had pro-angiogenic and protective effects on human 
brain microvessel endothelial cells of the infarct region. 125,261 

Citicoline has been proposed to improve cognitive function, 
increasing cerebral blood flow, especially in conditions with 
vascular and degenerative etiology such as Alzheimer’s dis¬ 
ease, 1127,28:1 organic brain syndromes, like autism, 1291 decreasing 
cerebral edema, neuronal loss and cortical contusion. 1301 Citi¬ 
coline has been reported to be as beneficial as methylpred- 
nisolone on spinal cord injury model of rats. 13 ' 1 

Citicoline has dose-dependent protective impacts on extrav¬ 
asation and water content of affected lobe and ipsilateral hip¬ 
pocampus (known to be susceptible to injury) in head trauma 
patients. 1321 The agent reduces post-traumatic hippocampal 
neuronal death, decreases cortical contusion volume and im¬ 
proves neurological recovery. 1331 Serum levels of malondialde- 
hyde (an indicator of oxidative stress) has diminished after 
fifteen days of citicoline treatment in DAI cases, compared 
to the controls. 1341 

Citicoline improved neurological recovery of severe TBI, es¬ 
pecially when administered within 24 hours after trauma, 1351 
which was not in concordance with our findings. On the ba¬ 
sis of our results, mean GCS levels increased considerably 
in both, case and control groups, temporally (p<0.00l and 
p=0.000, respectively) but the difference between groups was 
insignificant until the fifteenth day of admission (p=0.27); Ac¬ 
cording to available data, the difference may reach a consider¬ 
able amount by extending the treatment period, especially up 
to twenty-one days. 1361 

In a study on patients with mild TBI, the outcome was com¬ 
parable between citicoline and placebo-treated series. 1371 

Role of fetuin-A, a negative acute phase plasma protein, was 
evaluated in sepsis and endotoxemia. Serum level of fetuin 
decreased temporally, while increasing the concentration 
of HMGBI, a late inflammatory mediator of sepsis; fetuin- 
deficient rats were remarkably susceptible to lethal systemic 
inflammation. Exogenous administration of fetuin reduced 
HMGBI levels considerably. 1381 In an experimental model of 
ischemic stroke, exogenous fetuin-A reduced infarct volume 
24 hours after ischemia. Proposed mechanisms were activating 
Spermine-mediated anti-inflammatory processes, decreasing 
release of HMBGI from ischemic tissue, suppressing central 
microglia and peripheral immune cells, diminishing TNF pro¬ 
duction from ischemic region, and on the whole attenuating 
inflammatory response secondary to ischemic insult. 139,401 Mac¬ 
rophage-mediated phagocytosis induction by fetuin may pre¬ 
vent accumulation of HMGBI -containing apoptotic cells which 
can undergo late-onset necrosis and substance release. 14 ' 1 

Levels of fetuin, along with other inflammation and acute- 
phase indicators, can predict outcome in patients with acute 
coronary syndrome or end stage renal disease (ESRD). 142,431 


In the current study, serum levels of fetuin-A increased in the 
group treated with citicoline, within the study period, which 
was statistically significant (p-0.012), while these changes 
were inconsiderable in the controls (p=0.455). These findings 
suggest possible anti-inflammatory (via fetuin-A increment) 1441 
and protective effects against trauma-related vascular calcifi¬ 
cation and related morbidity and mortality. 1451 

A study on familial mediterranean fever (FMF) has showed 
down-regulation and inverse correlation of fetuin during at¬ 
tack phases, suggesting possible efficacy of fetuin as an indica¬ 
tor of acute phase and disease activity. 1461 

Patients with migraine had lower levels of fetuin in compari¬ 
son to healthy controls. Considering the role of neurovas¬ 
cular inflammation, in pathophysiology of migraine attacks, 
lower fetuin-A may have a possible role in this inflammatory 
process. 1471 

Neurogenesis, accompanied with angiogenesis, after TBI and 
stroke has an important role in restoring motor and cogni¬ 
tive function. 148 ' 5 ' 1 Angiogenesis, along with vasculogenesis, is 
seen 3-4 days after ischemic insult or TBI, in injured tissue, 
as a result of endothelial progenitor cells (EPC) invasion. 152,531 

Angiogenesis, as an inevitable component of calcification, es¬ 
pecially of blood vessels, heart valves and skeletal muscles, 
triggers ectopic calcification process. 1541 

Possible underlying mechanisms for angiogenesis-induced cal¬ 
cification are as follows; Firstly, vascular progenitor cells can 
act as a channel for osteoprogenitor cells invasion. Secondly, 
endothelium-derived cytokines (such as, BMP-4 and BMP-2) 
stimulate osteoprogenitors and calcification, as the produc¬ 
tion of these cytokines are up-regulated during inflammation 
or mechanical forces. 155,561 Inflammatory response and me¬ 
chanical stresses can result in calcification in certain settings. 
157,581 Thirdly, many angiogenic factors like fibroblast growth 
factor (FGF) and vascular endothelial growth factor (VEGF) 
can also induce differentiation and migration of osteoblasts, 
osteoclasts, and chondrocytes. 1591 

As a potent inhibitor of vascular calcification, MGP, synthe¬ 
sized by vascular smooth muscle cells, 1601 may have a pro¬ 
tective role against ectopic calcification following angiogen¬ 
esis, especially in patients with chronic kidney disease 14 ' 1 and 
(3-thalassemia. 16 ' 1 

Higher levels of MGP are related with lower cardiovascular 
events or mortality in patients with stable coronary artery 
disease, 1621 mandating more aggressive treatment strategies in 
patients with specific MGP-genotypes. 1631 

In our study, serum levels of MGP increased considerably in 
the case group (p=0.046). These changes were inconsequen¬ 
tial for the controls (p=0.405). Increased amounts of MGP, 
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inhibiting calcification process following inflammation, and an¬ 
giogenesis, can prevent vascular damage in affected cases. [641 

According to our findings, citicoline may have a protective 
role against inflammation and following vascular calcification 
in secondary-TBI through increasing fetuin-A and MGP. Due 
to lack of similar papers, comparing findings of this study with 
other data was impossible. 

Limitations of our study included the small number of the 
cases followed up for a short (15-day) period. For further 
elucidation of the effects of citicoline in patients with severe 
TBI, studies with larger case-series and long-term follow up 
should be conducted. In this context, Glascow Outcome 
Scale (GOS) can be used overtime to determine impact of 
citicoline-treatment on final outcome. 

The current study evaluated neuroprotective effects of citi¬ 
coline in patients with severe TBI using quantitative indica¬ 
tors, while previous researches mostly investigated qualita¬ 
tive factor. To our knowledge, this is the first research on 
possible effects of citicoline on fetuin-A and MGP and their 
role against inflammation and ectopic calcification in severe 
TBI. 

Conclusion 

On the basis of our findings, citicoline, having neutral effects 
on levels of consciousness, may have a protective role against 
inflammation and, following vascular calcification, in second- 
ary-TBI through increasing serum levels of fetuin-A and MGP. 
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DENEYSEL ^ALI§MA - OZET 


Yaygin akson hasan ve GKS <8 olan travma hastalarinda sitikolinin bilinclilik durumu, 
serum fetuin-A ve matriks Gla-protein (MGP) duzeyleri iizerine etkileri 

Dr. Ghaffar Shokouhi, 1 Dr. Amir Ghorbani Haghjoo, 2 Dr. Neda Sattarnezhad, 1 Dr. Mohammad Asghari, 1 
Ecz. Aida Sattarnezhad, 3 Dr. AM Asghari, 1 Dr. Arastoo Pezeshki 1 

’Tebriz Universitesi Tip Bilimleri, Sinirbilim Ara§tirma Merkezi, Tebriz, iran 
2 Tebriz Universitesi Tip Bilimleri, ilag Uygulamali Ara§tirma Merkezi, Tebriz, iran 
3 Dogu Akdeniz Universitesi, Farmakoloji Bolumu, Magusa, Kibris 

AMA£: Bir sinir koruyucu ilag olan sitikolinin fetuin-A ve matriks Gla-protein (MGP) gibi kalsifikasyon modulatorlerini tetikleyerek posttravmatik 
norogenez ve anjiyogenez sonrasi bilinglilik duzeyini iyile§tirdigi, ikincil beyin hasarim ve ektopik vaskiiler kalsifikasyonu hafiflettigi ileri surulmu§tur. 
Bu gali§ma agir travmatik beyin hasarli hastalarda sitikolinin bilinclilik, serum fetuin-A ve MGP duzeyleri iizerine etkilerini ara§tirmayi amaclami§tir. 
GERE£ VE YONTEM: Bu gift-kor randomize kontrollu cali§ma (RKQ yaygin aksonal hasar tamli GK skoru <8 olan hastalarda yapildi. Olgular 15 gun 
sitikolinle (6 saatte bir 500 mg i.v.) tedavi edildi. Hem hastalar hem de kontroller gunluk GCS degerlendirmesinden gegti, belli aralarla kan analizleri 
yapildi. 

BULGULAR: Qali§maya 58 hasta katildi. £ali§ma donemi boyunca her iki grupta Glaskov Skala skorlari iyile§mi§ oldugu gibi gruplar arasindaki farklilik 
hatiri sayilir derecede degildi (p>0.05). Sitikolinle tedavi edilen grupta bir negatif faz reaktam olan serum fetuin-A duzeyleri artmi§ken (p=O.OI2), 
kontrollerde bu degi§iklikler anlamli degildi (p=0.455). Bir kalsifikasyon inhibitoru olan serum MGP duzeyleri hastalarda yukselmi§ti (p=0.046). 
Kontrol grubundaki degi§iklikler anlamli degildi (p=0.405). 

TARTI§MA: Bulgularimiz sitikolinin bilinglilik duzeyi ve GKS uzerine notr etkileri oldugunu du§undurtmektedir. Sitikolin fetuin-A ve MGP duzeylerini 
yiikselterek kafa travmasina bagli enflamatuvar hasar ve vaskiiler kalsifikasyona kar§i koruyucu etkilere sahip olabilir. 

Anahtar sozciikler: Bilinclilik duzeyi; fetuin-A; GKS; matriks Gla protein; sitikolin; travmatik beyin hasari. 
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ABSTRACT 

BACKGROUND: The purpose of this study was to investigate the diagnostic efficiency of multidetector computed tomography 
(MDCT) in the detection of blunt bowel and mesenteric injuries (BBMI), and the role of different experience levels in using MDCT. 

METHODS: This study included a test group of twenty-seven patients with surgically important BBMI in whom the diagnoses were 
confirmed after surgical intervention (23 men and 4 women; mean age, 40.7±I6.2; range, 18-76), and a control group of twenty-one 
matched patients without BBMI who underwent laparotomy for trauma during the same time period (16 men and 5 women; mean 
age, 38.9± 14.5; range, 20-68) and sixteen-detector computed tomography prior to surgery. Intraoperative findings were compared 
with MDCT findings. 

RESULTS: High accuracy, specificity, and positive predictive values in MDCT findings with respect to intraperitoneal free air, mes¬ 
enteric air, thickened (>4-5 mm) and defected bowel wall, increased contrast enhancement on bowel wall, and mesenteric hematoma 
were found among others (p<0.01). Sensitivities and specificities of the diagnosis of BBMI by the resident and staff radiologist was 74% 
and 71%, and 85% and 100%, respectively. 

CONCLUSION: MDCT displays BBMI with high sensitivity and specificity, and can predict the need for surgery. Experience in radiol¬ 
ogy is an important factor for appropriate interpretation of the MDCT findings. 

Key words: Blunt abdominal trauma; bowel injury; multidetector computed tomography. 


INTRODUCTION 

Blunt bowel and mesenteric injuries (BBMI) are rare injuries 
with high morbidity and mortality, and occur in only 1-5% of 
blunt abdominal traumas. 1[M1 Accurate diagnosis is of great 
importance since delayed diagnosis of BBMI may result in se¬ 
rious complications and mortality. Early diagnosis of isolated 
BBMI is difficult in patients with blunt abdominal trauma as 
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clinically apparent signs and symptoms of peritonitis caused 
by perforation can be observed only after a considerable pe¬ 
riod of time, causing delayed diagnosis. As a result of delay 
in diagnosis, intraabdominal complications, such as abscess, 
sepsis, and even mortality, can be seen after surgical repair. 
[5_7] Signs and symptoms of peritonitis like rigidity, tenderness, 
and rebound are sometimes undetectable, and abdominal ex¬ 
amination findings may be obscure in patients critically injured 
or neurologically compromised or in those experiencing an 
altered sensorium resulting from drugs, alcohol intoxication, 
or central nervous system trauma simultaneously. Currently, 
the diagnostic modalities besides physical examinations are 
paracentesis, diagnostic peritoneal lavage, focused abdomi¬ 
nal sonogram for trauma, computed tomography (CT) scan, 
and laparoscopy. 17151 Multidetector computed tomography 
(MDCT) is an excellent imaging modality for diagnosing and 
managing patients with abdominal injuries while playing criti¬ 
cal role in describing and grading solid-organ injuries, diagnos¬ 
ing the significance of BBMI, and deciding whether surgical 
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intervention is required. If patients are hemodynamically un¬ 
stable, detection of suspected bowel and mesenteric injuries 
is necessary for emergency surgical treatment, t 4 ' 71 However, if 
patients are hemodynamically stable and no suspicious BBMI 
is present on MDCT, nonsurgical management is the accept¬ 
able standard care for blunt abdominal trauma. However, the 
true contribution of MDCT in diagnosing BBMI is controver- 
sial; [l6,l7] there is a wide spectrum of signs correlating with 
the type, site, and extent of damage on CT. [41 Although CT 
imaging technology and interpretation has improved greatly 
in the past decade in terms of detection or exclusion of BBMI, 
controversy still remains as to how reliable MDCT is in dis¬ 
tinguishing surgical from nonsurgical bowel and mesenteric 
injury. 151 

The main goals of this study were to investigate the diagnostic 
accuracy of MDCT in the detection of bowel and mesenteric 
injuries, and evaluate the concordance of MDCT findings of 
BBMI with surgical observations and with different experi¬ 
ence levels in radiology. 

MATERIALS AND METHODS 

The ethics committee of our hospital approved this retro¬ 
spective case-control study and waived the requirement for 
informed patient consent. 

Patients 

Totally, two thousand nine hundred and twenty-three pa¬ 
tients with blunt abdominal trauma between January 2007 
and December 2012 were enrolled. The test group com¬ 
prised twenty-seven patients with surgically important BBMI 
whose diagnoses were confirmed after surgical intervention 
(23 men and 4 women; mean age, 40.74± 16.2 years; age 
range, 18-76 years). The control group comprised twenty- 
one matched patients without BBMI who underwent lapa¬ 
rotomy for trauma during the same time period (16 men and 
5 women; mean age, 38.9± 14.5 years; age range, 20-68 years) 
and sixteen-detector computed tomography prior to surgery. 
Intraoperative findings were compared with MDCT findings. 

MDCT Technique and Interpretation 
MDCT scans were obtained using a 16-row multidetector CT 
scanner (Aquilion 16; Toshiba Medical Systems Corporation, 
Japan). The scanning parameters were as follows: 150 mAs; 
120 kV; collimation, 2x16 mm; pitch, I; section thickness, 3 
mm; reconstruction interval, I mm; and tube rotation period, 
0.5 s. Intravenous iodinated contrast was given according to 
protocol: 100-120 ml of 350 mg/ml contrast at 3 ml/s. Oral 
contrast (OC) was not used routinely due to current con¬ 
troversy on using OC in trauma patients. OC use in trauma 
patients may sometimes cause cervical restraints, a supine 
position, intoxication, diminished sensorium, nausea, vomit¬ 
ing, need for a nasogastric tube, risks of aspiration, and time 
constraints with limited visualization of the intestinal tract 1 ' 01 ; 
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only five patients were administered OC in this study. For 
single-phase imaging, post-contrast images of the abdomen 
and pelvis were acquired at 70 s. When necessary, sagittal 
and coronal images were acquired using the multiplanar re¬ 
construction technique. Scans were also evaluated using the 
“lung or bone” windows that helped differentiate between 
abdominal fat and air. 

In order to assess the accuracy of different levels of experi¬ 
ence on radiology, all CT scans were reevaluated indepen¬ 
dently by a fourth-year radiology resident and a staff abdomi¬ 
nal radiologist, both of whom were blinded to the patients’ 
final outcomes and the initial radiological reports. All evalua¬ 
tions were reviewed using our department’s picture archiving 
and communicating system on liquid crystal display monitors, 
and the probability of BBMI was recorded. Coronal and sagit¬ 
tal CT reconstructions were available for review, if necessary. 
Numerous CT signs of bowel and mesenteric injury second¬ 
ary to blunt trauma have been described in the literature, and 
our CT findings were based on these descriptions. [l7,181 CT 
signs of BBMI are intraperitoneal air, retroperitoneal air, mes¬ 
enteric air, thick bowel wall, abnormal bowel wall enhance¬ 
ment, bowel wall defect, intraperitoneal fluid, retroperitoneal 
fluid, focal mesenteric hematoma, mesenteric fluid, and mes¬ 
enteric stranding. 

Statistical Analyses 

The X 2 test was used for the comparison of categorical vari¬ 
ables; the Wilcoxon rank-sum test was used for the compari¬ 
son of continuous variables. Sensitivity, specificity, and posi¬ 
tive and negative predictive values were calculated for each 
reader and each MDCT sign. For evaluating concordance of 
the diagnoses of BBMI by the two readers, kappa ratio was 
calculated for each reader. According to the criteria of Lan¬ 
dis and Koch, [l9] a kappa value of less than 0 indicated less 
agreement than expected by chance; 0-0.20, slight agreement; 
0.21-0.40, fair agreement; 0.41-0.60, moderate agreement; 
0.61-0.80, substantial agreement; 0.81-0.99, almost perfect 
agreement; and 1.0, perfect agreement. Positive and negative 
likelihood ratios were calculated for individual MDCT signs. A 
value of p<0.05 was considered to be significant. 

RESULTS 

Twenty-seven (56%) of 48 patients had surgically proven 
BBMI and 21 (44%) patients had no BBMI. The BBMI rate 
detected on MDCT in our study was 0.9% (27/2923). Of the 
twenty-seven patients with BBMI, 20 (74%) had bowel injury, 
3 (11%) had mesenteric injury, and 4 (15%) had bowel and 
mesenteric injury. The localizations of bowel injury were the 
ileum, 12 (50%); jejunum, 6 (25%); colon, 3 (13%); jejunum- 
ileum, 2 (8%); and ileum-colon, I (4%). Forty-two (88%) pa¬ 
tients had been involved in a motor vehicle accident. Of the 
remaining six injuries, four resulted from falls and two form 
industrial accidents. Peritoneal lavage was not performed for 
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resident radiologist. 

any of the patients. OC was not used routinely; only five pa¬ 
tients were given OC in our study. 

Sensitivities of the resident and staff radiologist in the diag¬ 
nosis of bowel and/or mesenteric injury ranged from 74% to 
85% and the specificities ranged from 71% to 100%; false¬ 
negative case numbers were 9 and 4 and false-positive case 
numbers were 2 and 0, respectively (Fig. I). 

High accuracy, specificity, and positive predictive values for 
MDCT findings in terms of intraperitoneal free air, mesen¬ 
teric air, thickened (>4-5 mm) bowel wall, increased contrast 
enhancement on bowel wall, bowel wall defect, and mesen¬ 
teric hematoma were found among others (Table I). Intraper¬ 
itoneal free air (Fig. 2a), mesenteric air (Fig. 2b), thick large 
bowel (Fig. 2c), increased bowel wall enhancement (Fig. 2c), 


bowel wall defect (Fig. 2d), focal mesenteric hematoma, and 
mesenteric fluid and mesenteric stranding (Fig. 2e) showed 
the best positive likelihood ratios for bowel and/or mesen¬ 
teric injury. MDCT findings, reviewed by the staff radiologist, 
were given in Table 2 according to the injury type. The differ¬ 
ences in detecting BBMI were statistically significant among 
readers evaluating inter-observer agreement between review¬ 
ers (p<0.0l). In case of the staff radiologist, the concordance 
of the CT findings and operative findings was excellent (kappa 
ratio: 0.834 [0.81 -1, excellent]). 

DISCUSSION 

MDCT significantly affects the decision on managing non-op¬ 
erative patients without BBMI but with isolated solid-organ 
injuries. However, the diagnosis of patients with suspected 
BBMI after blunt trauma is a dilemma and clinical diagnosis 
of BBMI and differentiation of those requiring surgery from 
those that can heal clinically is the main problem. 1 ' 6171 

Although CT is the best noninvasive modality presently avail¬ 
able to diagnose BBMI, several studies report that only CT 
is unreliable in diagnosing BBMI. 1510171 Sharma et al. reported 
that BBMI was not initially diagnosed in 35% (8 of 23) of the 
patients. 1 ' 01 Bhagvan et al. [l71 stated that the false-negative CT 
scan incidence was I 3% in five hundred and fifty-eight pa¬ 
tients with small bowel perforation. It is considered necessary 
to conduct an urgent exploration for any unexplained and 
nonspecific CT scan findings in patients with more than one 
suspicious finding for bowel or mesenteric injury on the CT 
scan due to the possibility of false negativity. 1 ' 01 In our study, 
the false-negative rate was 14.8% (4/27) for the staff radiolo¬ 
gist and 33.3% (9/27) for the radiology resident. In terms of 
evaluations of CT findings, in this study, high accuracy, speci- 


Table I. Sensitivity, specificity, and likelihood ratios of various signs in identifying surgically important bowel and/or mesenteric 
injury 

Likelihood Ratio 


Sign 

Sensitivity (%) 

Specificity (%) 

PPV (%) 

NPV (%) 

Positive 

Negative 

Intraperitoneal air 

33 

100 

100 

53 

Infinity* 

0.67 

Retroperitoneal air 

1 1 

85 

50 

42 

0.73 

1.04 

Mesenteric air 

41 

100 

100 

56 

Infinity* 

0.59 

Thick bowel wall 

52 

91 

87 

60 

5.7 

0.52 

Abnormal bowel wall enhancement 

52 

100 

100 

62 

Infinity* 

0.48 

Bowel wall defect 

26 

100 

100 

51 

Infinity* 

0.74 

Intraperitoneal fluid 

81 

33 

61 

58 

1.2 

0.58 

Retroperitoneal fluid 

41 

42 

48 

36 

0.79 

1.4 

Focal mesenteric hematoma 

19 

95 

83 

48 

3.8 

0.85 

Mesenteric fluid 

52 

95 

93 

61 

10.4 

0.5 

Mesenteric stranding 

81 

76 

81 

76 

3.4 

0.25 


PPV: Positive predictive value; NPV: Negative predictive value, *: This likelihood ratio is considered useful in clinical practice. 
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Table 2. Relations of individual CT signs with injury type 


Sign 




Injury type 



Bowel injury (n=20) 

Mesenteric injury (n=3) 

Bowel and mesenteric injury (n=4) 

n 

% 

n 

% 

n 

% 

Intraperitoneal air 

8 

40 

0 

0 

i 

25 

Retroperitoneal air 

2 

10 

0 

0 

i 

25 

Mesenteric air 

9 

45 

0 

0 

2 

50 

Thick bowel wall 

13 

65 

0 

0 

1 

25 

Abnormal bowel wall enhancement 

13 

65 

0 

0 

1 

25 

Bowel wall defect 

5 

25 

0 

0 

2 

50 

Intraperitoneal fluid 

17 

85 

3 

100 

2 

50 

Retroperitoneal fluid 

6 

30 

2 

67 

3 

75 

Focal mesenteric hematoma 

3 

15 

2 

67 

0 

0 

Mesenteric fluid 

13 

65 

1 

33 

0 

0 

Mesenteric stranding 

17 

85 

3 

100 

2 

50 


ficity, and positive predictive values in terms of intraperitone- 
al free air, mesenteric air, bowel wall thickening, and increased 
contrast enhancement on bowel wall, bowel wall defect, and 
mesenteric hematoma were found among others. 

Besides the difficulty in performing a CT diagnosis, it warrants 
optimal technique and skilled interpretation. Atri et al. have 
found that the staff radiologist is significantly more accurate 
than the resident in identifying mesenteric injuries (p<0.0l). In 
case of surgically important bowel injuries, significant differenc¬ 
es were observed between the sensitivity and specificity values 
of the staff radiologist and those of the trainees (resident and 
fellow). 141 In the present study, the difference in detecting BBMI 


in terms of sensitivity and specificity were statistically signifi¬ 
cant between the two readers (p<0.0l). The concordance of 
the CT findings with the operative results was excellent in the 
case of the experienced radiologist (kappa ratio: 0.834). 

Several studies report on discrepancies in CT interpretations 
by residents and staffs. Tieng et al. have reported a 10% dis¬ 
crepancy rate. 1201 Yoon et al. pl] have found a 29.9% discrep¬ 
ancy rate in their study. In this study, the false-negative rates 
were 8.3% (4/48) for the staff radiologist and 18.75% (9/48) 
for the resident. The staff radiologist had no false-positive 
rate but the resident had two false positives (4%, 2/48) in 
our cohort. While our discrepancy rate is moderate at 14.6% 




Figure 2. (a) Axial image obtained using multidetector CT with intravenous 
contrast material in a 55-year-old man involved in a motor vehicle accident 
showing intraperitoneal free air (arrows), (b) Axial image obtained using mul¬ 
tidetector CT with intravenous contrast material in a 45-year-old man involved 
in a motor vehicle accident showing mesenteric air (arrowheads), (c) Axial 
image obtained using multidetector CT with intravenous contrast material in 
a 38-year-old woman with a fall injury showing bowel wall thickening and 
increased wall enhancement of the small bowels at the left lower quadrant 
(arrows), (d) Coronal reformatted image obtained using multidetector CT with 
intravenous and oral contrast material in a 19-year-old woman involved in a 
motor vehicle accident showing bowel wall defect (arrows) and extravasa¬ 
tion of the intestinal content (arrowheads), (e) Axial image obtained using 
multidetector CT with intravenous contrast material in a 57-year-old woman 
with a fall injury showing focal mesenteric hematoma (asterisk), mesenteric 
stranding, and mesenteric fluid (arrows). 
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(7/48), it cannot be guaranteed in the current practice. Even 
one case is very important and if it were to be concluded, a 
terrific result would have occurred due to this discrepancy. 
As in many countries, in our institute, general workflow in 
terms of daily practice is the interpretation given at night by 
residents. After this initial resident interpretation, secondary 
review is performed by a staff radiologist within 24 h. This 
delay may sometimes cause mortality; teleradiology may be a 
solution for preventing this kind of time delay and consulting 
with experts during off-hours. 

Teleradiology interpretations may assist emergency physi¬ 
cians in making appropriate medical decisions and radiology 
residents provide initial readings and prevent discrepancies 
during off-hours. Teleradiology is defined as the electronic 
transmission of radiographic images between two geographi¬ 
cal locations for the purposes of interpretation and consulta¬ 
tion. In countries with picture archiving and communication 
system (PACS) integrated in a regional or national network, 
image distribution can be organized in a cross-enterprise 
fashion. In many European countries and in the United States, 
a large teleradiology network has been established and the 
DICOM-email is the accepted standard. In several hospitals, 
teleradiology has become a part of the regular workflow. Im¬ 
age distribution using PACS support home-based (on call) 
radiologists in emergency situations. 122,231 

There are several limitations to this study. It was retrospec¬ 
tive; patients of a specific period of time were reviewed and 
only patients with blunt abdominal trauma were evaluated. In 
addition, the CT finding readers were aware of the patients 
surgically treated but were blinded for the surgical reports; 
this might have forced the readers to try to find a pathological 
finding on the CT scans. However, since the staff and resident 
were informed of the cases in the same manner, no differenc¬ 
es existed in the distribution of information to both readers. 
Moreover, as the CT findings were compared with operative 
findings, only surgically treated patients were included into 
the study. In addition, this study included a small number of 
surgically proven BBMI cases. 

Experience in radiology is an important factor causing dif¬ 
ferences in the interpretation of CT findings and making CT 
examination more sensitive and specific in terms of decision¬ 
making on the clinical management (surgery or nonsurgical 
follow-up). Awareness of BBMI findings on CT scans and ex¬ 
perience increase the diagnostic accuracy of CT. However, di¬ 
agnosis of BBMI is difficult and CT cannot be used as the only 
diagnostic tool. Close clinical observation, monitoring, and 
surgical expertise are mandatory for appropriate manage¬ 
ment. Teleradiology may help in reporting cases from out of 
hospital and may help to avoid discrepancies. Further studies 
are needed to better define the sensitivity of teleradiological 
interpretations for identifying the pathology of trauma. 

Conflict of interest; None declared. 
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KLINlK ^ALI§MA - OZET 


Kiint travma sonrasi bagirsak ve mezenter yaralanmalarinda 90k kesitli 
bilgisayarli tomografinin tanisal etkinligi ve tecriibenin onemi 

Dr. Ahmet Veysel Polat, 1 Dr. Ramazan Aydin, 2 Dr. Mehmet Selim Nural, 1 
Dr. Selim Baris Gul, 1 Dr. Ayfer Kamali Polat, 3 Dr. Kerim Aslan 1 

’Ondokuz Mayis Universitesi Tip Fakultesi, Radyoloji Anabilim Dali, Samsun; 

2 Samsun Egitim ve Ara§tirma Hastanesi, Radyoloji Klinigi, Samsun; 

3 Ondokuz Mayis Universitesi Tip Fakultesi, Genel Cerrahi Anabilim Dali, Samsun 

AMAQ (^ali§mamizda kunt bagirsak ve mezenter yaralanmalarinda (KBMY), 50 k kesitli bilgisayarli tomografinin (QKBT) tanisal etkinliginin ve farkli 
diizeydeki radyolog tecrubesinin tamya katkisinm degerlendirilmesi ama^landi. 

GERE£ VE YONTEM: £ali§ma grubuna travma nedeniyle cerrahi uygulanan ve klinik onemli KBMY oldugu dogrulanan ve ameliyat oncesi BT ince- 
lemeleri mevcut olan 27 hasta (23 erkek, 4 kadin, ort. ya§ 40.77± 16.2 yil; dagilim 18-76 yil) alindi. Kontrol grubu olarak da yine aym donemde BT 
incelemesi mevcut olan ve cerrahi sonrasi KBMY olmadigi dogrulanmi§ 21 hasta (16 erkek, 5 kadin, ort. ya§ 38.9± 14.5; dagilim, 20-68) alindi. Cerra¬ 
hi oncesi 16 kesitli £KBT ile yapilan incelemeler ameliyat bilgileri bilinmeksizin tekrar yorumlandi. £KBT bulgulari ameliyat bulgulari ile kar§ila§tirildi. 
BULGULAR: Qok kesitli bilgisayarli tomografi bulgulari ignde; intraperitoneal serbest hava, mezenterik hava, bagirsak duvarinda kalinla§ma (>4-5 
mm), bagirsak duvarinda kontrastlanma arti§i, bagirsak duvarinda defekt ve mezenterik hematom bulgusu, dogruluk, ozgulluk ve pozitif ongoru 
deger bakimindan yuksek bulundu (p<0.0l). KBMY dogru tarn koyabilmede kidemli radyoloji asistam ve abdomen tecrubeli radyolog arasinda 
duyarlilik ve ozgulluk sirasiyla %74, %71 ve %85, % 100 bulundu. 

TARTI§MA: Qok kesitli bilgisayarli tomografi, KBMY’yi yuksek duyarlilik ve ozgulluk ile gosterebilir ve cerrahi gerekliligini ongorebilir. Radyolojideki 
tecrube £KBT’nin dogru raporlanmasinda onemli bir faktordiir. 

Anahtar sozcukler: Bagirsak yaralanmasi; 90 k kesitli bilgisayarli tomografi; kunt karin travmasi. 
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The clinical value of leucocyte count and neutrophil 
percentage in diagnosing uncomplicated (simple) 
appendicitis and predicting complicated appendicitis 

Nuri Alper §ahbaz, M.D., Orhan Bat, M.D., Bulent Kaya, M.D., Suat Can Ulukent, M.D., 

Ozer ilkgiil, M.D., Mehmet Yigit Ozgiin, M.D., Ozlem Akga, M.D. 


Department of General Surgery, Kanuni Sultan Suleyman Training and Research Hospital, istanbul 

ABSTRACT 

BACKGROUND: The aim of this study was to establish the diagnostic value of leucocyte count and neutrophil percentage in both 
diagnosing simple appendicitis and predicting complicated appendicitis. 

METHODS: The patients who underwent appendectomy with a clinical diagnosis of acute appendicitis (AA) between January 201 I 
and December 2012 were studied retrospectively. The data of total WBC count, neutrophil ratio, and physical findings were analyzed. 
Sensitivities and specificities of leucocyte count and neutrophil ratio were calculated. 

RESULTS: One hundred and fifty-nine patients, diagnosed with acute appendicitis, were operated. Simple appendicitis was detected 
in 82.4% of the patients and complicated appendicitis in 17.6%. Leucocyte count had low sensitivity and specificity for diagnosing acute 
appendicitis (67.5% and 36.3%, respectively). Neutrophil ratio had a sensitivity rate of 60.1 % and specificity rate of 90.9%. Complicated 
appendicitis was more common in male patients. Leucocyte count was statistically higher in patients with complicated appendicitis. 

CONCLUSION: Two inflammatory markers, leucocyte count and neutrophil ratio, were evaluated for diagnosing acute appendicitis. 
Neutrophil ratio had higher sensitivity and specificity for acute appendicitis. On the other hand, increased leucocyte count and male 
gender was found to be a risk factor for complicated appendicitis. 

Key words: Appendicitis; leucocyte; neutrophil count. 


INTRODUCTION 

Appendicitis is the most common acute surgical disease of 
the abdomen. Patients with acute appendicitis usually present 
with typical abdominal pain and physical findings include right 
lower quadrant tenderness, rebound tenderness, and muscle 
guarding. The clinical diagnosis of acute appendicitis (AA) can 
be difficult especially in females of child bearing age, children 
and the elderly. Negative appendectomy rates may reach up 
to 20 to 30%.r'] 


Complicated acute appendicitis, (perforation, gangrenous 
appendicitis, intraabdominal abscess, plastron formation and 
generalized peritonitis) may be detected in 20 to 30% of all 
appendicitis patients. 121 It is related with increased risk of 
morbidity and mortality. Complicated appendicitis is associ¬ 
ated with increased rate of wound infection, intraabdominal 
abscess, and postoperative ileus. Due to these serious prob¬ 
lems, early diagnosis of appendicitis is mandatory in order to 
prevent these complications. 
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The aim of this study was to establish the diagnostic value of 
leucocyte count and neutrophil percentage in both diagnosing 
simple appendicitis and predicting complicated appendicitis. 

MATERIALS AND METHODS 

The patients who underwent appendectomy with a clinical 
diagnosis of AA between January 201 I and December 2012 
were studied retrospectively. The diagnosis of AA was estab¬ 
lished by medical history, physical examination, white blood 
cell (WBC) and neutrophil counts, and imaging tests includ¬ 
ing ultrasonography and abdominal computed tomography. 
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Table 1. 

Demographic characteristics of the patients 




Group 1 

Group II 

Group III 


(Negative appendectomy) 

(Uncomplicated AA) 

(Complicated AA) 


n=l 1 

n= 122 

n=26 


Age 

22.55±8.88 (8-37) 

21.26+10.25 (4-53) 

25.42± 13.72 (9-57) 

Gender (Male/Female) 

8/3 

72/50 

21/5 

Nausea 

7 

60 

14 

Vomiting 

5 

49 

9 

Fever 

0 

10 

4 

Tenderness in right lower quadrant 

1 1 

121 

26 


Blood samples were obtained from the patients at the time 
of admission. Demographic findings, symptoms, signs, WBC 
and neutrophil counts, surgical procedures, and histopatho- 
logical results of the appendix examination were recorded. 
According to the results of histopathological examination of 
the appendix, patients were divided into 3 groups including 
Group I with normal appendix (negative appendectomy); 
Group 2 with uncomplicated inflamed appendicitis (catarrhal 
and phlegmonous appendicitis); and Group 3 with compli¬ 
cated appendicitis (perforated and gangrenous appendicitis, 
plastron formation). A positive WBC count was taken as be¬ 
ing >10000 cells/mm 3 . Neutrophil ratio >70% was accepted 
as abnormal. Analysis of the data of total WBC count, neu¬ 
trophil ratio, and physical findings (rebound tenderness and 
muscle guarding) was performed. Sensitivities, specificities, 
positive and negative predictive values of leucocyte count, 
and neutrophil ratio were calculated. 

SPSS 17.0 statistical program was used for statistical analysis. 
The groups were compared using t test for continuous vari¬ 
ables and chi-square test for categorical variables. Mann-Whit- 
ney U test was used to compare nonhomogeneous groups in 
pairs. P value <0.05 was considered statistically significant. 

RESULTS 

There were one hundred and fifty-nine patients operated 
with the diagnosis of acute appendicitis in this study. There 
were one hundred and one male and 58 female patients. The 
demographic features of all patients were shown in Table I. 

Simple appendicitis was detected in 82.4% of the patients and 
complicated appendicitis in 17.6% of all patients with acute 
appendicitis. Leucocyte count had low sensitivity and lower 
specificity values for diagnosing acute appendicitis (67.5 % and 
36.3%, respectively). On the other hand, neutrophil ratio had a 
sensitivity rate of 60.1 % and specificity rate of 90.9% (Table 2). 

There were no age differences between Groups 2 and 3. 
Complicated appendicitis was more common in male pa¬ 
tients, which was statistically meaningful (p<0.05) (Table 3). 
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Table 2. The sensitivity, specificity, positive and negative 
predictive values of WBC count and neutrophil 
ratio in diagnosing acute appendicitis 



WBC count 

Neutrophil ratio 

Sensitivity 

67.5% 

60.1 % 

Specificity 

36.3% 

90.9% 

Positive predictive value 

0.93 

0.97 

Negative predictive value 

0.07 

0.14 


WBC: White blood cell. 


Table 3. Gender distribution in two groups 

Patients 


Simple 

Complicated 

P 

appendicitis 

appendicitis 


n % 

n % 



Gender 


Female 

50 

90.9 

5 

9.1 

0.028 

Male 

72 

77.4 

21 

22.6 


Total 

122 

82.4 

26 

17.6 



Table 4. Comparison of two groups according to age, 
leucocyte, and neutrophil count 


Patients 


Simple Complicated p 

appendicitis appendicitis 



Mean 

SD 

Mean 

SD 


Age 

21.36 

10.25 

25.42 

13.72 

0.338 

Leucocyte 

12.257,30 

4.609,25 

14.644,62 

4.1 10,15 

0.016 

Neutrophil 

73.56 

13.28 

76.32 

17.39 

0.147 


SD: Standard deviation. 
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Figure 1. ROC curves for leucocyte count and neutrophil ratio. 


Leucocyte count was statistically higher in patients with com¬ 
plicated appendicitis (p<0.05). Although neutrophil ratio was 
higher in complicated appendicitis, the difference was not sta¬ 
tistically significant (p>0.05) (Table 4). ROC curves for leuco¬ 
cyte count and neutrophil ratio were shown in Figure I. AUC 
value was 0.596 for leucocyte count and 0.500 for neutrophil 
ratio. Leucocyte count was found to be a better predictive 
test for diagnosing acute appendicitis. 

DISCUSSION 

Acute appendicitis (AA) is a common surgical problem. About 
7.0% of the general population suffers from appendicitis dur¬ 
ing their lifetime. It is most commonly encountered in young 
adults. The diagnosis of acute appendicitis is still a problem 
even in this modern era. The combination of history, physical 
examination, laboratory tests, and imaging studies are used 
for an accurate diagnosis. Several diagnostic tests are used for 
appendicitis including leucocyte count, neutrophil percent¬ 
age, C-reactive protein (CRP), D-Dimer, and Procalcitonin. 
[3 ' 61 However, today, there is no single laboratory test or im¬ 
aging modality for diagnosing acute appendicitis with 100% 
sensitivity. 

Leucocyte count is the most frequently used laboratory test 
in diagnosing appendicitis. It is found easily in every medi¬ 
cal center. Moderate leukocytosis (15.000/mm 3 ) is usually the 
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earliest event in the inflammation of the appendix. Leukocyte 
counts higher than 18.000/mm 3 can be related with compli¬ 
cated appendicitis. In several clinical reports, the range of 
sensitivity and specificity of WBC in the diagnosis of AA have 
been reported to be 67%- 97.8% and 3 1.9%-80%, respective¬ 
ly. 171 In this study, both sensitivity and specificity of leucocyte 
count was found low for the diagnosis of acute appendicitis, 
being 67.5% and 36.3%, respectively. The very low ratio of 
specificity may be explained by small sample size of the nega¬ 
tive appendectomy group. 

Neutrophil ratio was also used as a laboratory test for acute 
appendicitis. In a retrospective study, elevated neutrophil ra¬ 
tio has been detected as a good diagnostic marker in acute 
appendicitis. The sensitivity of neutrophil ratio has been 
60.1 % and specificity 76.9% in diagnosing acute appendicitis. 181 
In the present study, the sensitivity and specificity of neutro¬ 
phil ratio was found 60.1 % and 90.9%, respectively. According 
to these results, neutrophil ratio seems to be a better inflam¬ 
matory marker in acute appendicitis. 

Some reports have argued that neutrophil ratio is related with 
appendicular necrosis and perforation. A neutrophil ratio 
above 85% has been associated with advanced appendicular 
inflammation. [9111 There was no statistically significant differ¬ 
ence in the neutrophil ratio between simple and complicated 
appendicitis in this study. Therefore, neutrophil ratio was not 
a proper laboratory test to predict complicated appendicitis. 

Al-Gaithy et al. [l2] have studied four hundred and fifty-six 
patients with appendicitis while trying to determine the di¬ 
agnostic value of leucocyte count and neutrophil ratio and 
the relation of these inflammatory markers with the severity 
of acute appendicitis. They have stated that leukocyte and 
neutrophil counts cannot be used as single diagnostic tests 
for acute appendicitis. These markers have low sensitivity 
and specificity. Leucocyte and neutrophil counts do not show 
the severity of appendicular inflammation, as well.Xharra et 
al. [l3] have compared the diagnostic value of CRP, WBC and 
neutrophil count in acute appendicitis. They have reported 
that the diagnostic value of CRP is not significantly greater 
than that of WBC and neutrophil and CRP level is directly 
related to the severity of acute appendicitis. Shafi et al. [l4) have 
studied leucocyte count, neutrophil ratio and CRP level in 
acute appendicitis. They have indicated that measuring these 
markers together can increase their specificity and positive 
predictive value in diagnosing appendicitis. 

Complicated appendicitis is associated with perforation, gan¬ 
grene and intraabdominal abscess formation. The main event 
to occur in complicated appendicitis is the perforation of the 
appendix. Thus, the risk factors for appendicular perforation 
should be reviewed. Barreto SG has studied five hundred and 
six patients undergoing appendectomy for risk factors causing 
perforated appendicitis and found that male and old patients 
over the age of 60 are at significantly increased risk of develop- 
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ing perforated appendicitis and a delay in admission to hospital 
is a second risk factor. [l5] Patients presenting after the second 
day of onset of their symptoms were found to be at signifi¬ 
cantly increased risk for perforation. Leucocyte count had no 
statistically significant role for perforated appendicitis. On the 
other hand, neutrophil count was related with the probability 
of perforation. CRP levels were also detected as an important 
marker associated with perforation. Complicated appendicitis 
rate was higher in male patients in our study. The difference 
was statistically significant. Leucocyte count was found anoth¬ 
er parameter associated with complicated appendicitis. 

In conclusion, two inflammatory markers, leucocyte count 
and neutrophil ratio, were evaluated for the diagnosis of 
acute appendicitis. Neutrophil ratio had higher sensitivity 
and specificity for acute appendicitis. On the other hand, in¬ 
creased leucocyte count and male gender was found to be a 
risk factor for complicated appendicitis. 
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komplike apandisitlerin belirlenmesinde klinik onemi 
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Dr. Ozer ilkgiil, Dr. Mehmet Yigit Ozgiin, Dr. Ozlem Akga 

Kanuni Sultan Suleyman Egitim ve Ara§tirma Hastanesi, Genel Cerrahi Klinigi, Istanbul 

AMA£: Bu <;ali§manin amaci komplike olmayan apandisitlerin tanisinda ve komplike apandisitlerin belirlenmesinde lokosit sayisi ve notrofil oranimn 
tamsal degerlerini belirlemektir. 

GERE£ VE YONTEM: Bu <;ali§mada Ocak 201 I ile Aralik 2012 tarihleri arasinda akut apandisit tamsiyla apandektomi yapilmi§ olan hastalar geriye 
donuk olarak degerlendirildi. Lokosit sayilari, notrofil yuzdeleri ve fiziksel inceleme bulgulari degerlendirildi. Lokosit sayilarinin ve notrofil oranlarimn 
duyarlilikve ozgullukleri hesaplandi. 

BULGULAR: Akut apandisit tamsiyla 159 hasta ameliyat edilmi§tir. Hastalarin %82.4’unde komplike olmayan, % 17.6’sinda komplike apandisit tespit 
edilmi§tir. Lokosit sayisimn apandisit tanisinda du§uk duyarlilikve ozgiillugunun oldugu goruldu (sirasiyla %67.5 ve %36.3). Notrofil oranimn duyarliligi 
%60.1, ozgullugu ise %90.9 olarak bulundu. Komplike apandisit erkeklerde daha sik gorulmektedir. Lokosit sayisi komplike apandisitli hastalarda 
istatistiksel olarak anlamli yuksek bulundu. 

TARTI§MA: Akut apandisit tanisinda lokosit sayilari ve notrofil oranlari degerlendirilmi§tir. Notrofil oranimn daha yuksek duyarlilik ve ozgiilluge 
sahip oldugu gorulmu§tur. Aym zamanda erkek cinsiyetin ve lokosit sayisindaki yiiksekligin komplike apandisit agsindan birer risk faktoru oldugu 
gorulmu§tur. 

Anahtar sozcukler: Apandisit; lokosit; notrofil. 
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ABSTRACT 

BACKGROUND: The aim of this study was to evaluate the succes of penil fasciocutaneous flap urethroplasty in the treatment of 
long segment urethral stricture. 

METHODS: In this study, seventeen patients with long segment urethral stricture were included. In regard to the length of the nar¬ 
row segment, vertical or circular penile skin fasciocutaneous flap was anastomosed on 18 F urethral catheter. In the first week and 
6th month after removal of the urethral catheter, patients were controlled by uroflowmetry and postvoiding residual urine volume 
measurement by ultrasound. 

RESULTS: The mean age of the patients was 52 (range: 17 to 67 years). The mean follow up-time was 60 months (range: 12-96 
months). Mean length of stricture was 105 mm (range: 40-150 mm). Vertical and circular penile fasciocutaneous flaps were used in 
four and 13 patients, respectively. Maximum urine flow rate and postvoiding residual urine assessment in the first week after removal 
of the urethral catheter were 19.1 ml/s (range: 9 to 3 I ml/s) and 12.9 cm 3 (range: 0 to 40 cm 3 ), respectively. Same parameters in the 
postoperative 6th month were 17.4 ml/s (range; 8 to 25 ml/s) and 15.2 cm 3 (range; 0 to 40 cm 3 ), respectively. 

CONCLUSION: Our long term results revealed that penile fasciocutaneous flap urethroplasty method seemed to be a reasonable 
treatment option in the treatment of long segment urethral stricture. 

Key words: Penil fasciocutaneous flap; success; treatment; urethroplasty. 


INTRODUCTION 

In recent years, endoscopic procedures with high technolo¬ 
gies have occupied our daily urology practice. Urethroplasty 
is one of the last procedures to perform as an open surgery. 
Although most common etiologies for urethral stricture are 
blunt or sharp perineal trauma, urethral catheterization, ure¬ 
thral endoscopic procedures, lichen sclerosis, and sexually 
transmitted diseases, no exact cause can be found in some 
cases with urethral stricture. [l] 


key points to consider are stricture length, location of stric¬ 
ture, and surgeon’s preference and experience. Therefore, 
there is not a single, perfect technique for all patients with 
urethral stricture. There are many methods used for the 
treatment of urethral stricture including simple bougie dila¬ 
tation, visual optic internal urethrotomy, laser urethrotomy, 
stent placement, balloon dilatation, endoscopic urethroplas¬ 
ty, primary anastomotic urethroplasty, and substitution ure¬ 
throplasty with flaps and grafts. [WI 


In selecting a treatment method for urethral strictures, the 
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The treatment of long segment urethral strictures is a very 
challenging problem for urologists and patients as dilatation 
and visual urethrotomies do not provide long term success 
for these cases in general. Substitution urethroplasty with 
flaps or grafts will be the preferred treatment in these pa¬ 
tients. However, there is no agreement in the selection of a 
flap or graft technique and in the ideal material of a flap or 
graft. There are many tissues including preputial and penile 
skin, scrotal skin, dermis, buccal and bladder mucosa, tunica 
vaginalis, deep fascia, peritoneum, small intestinal submucosa, 
appendix mucosa, and autologus vein proposed for urethral 
substitution. 14,51 
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In the current study, long term results of the patients who 
underwent penil fasciocutaneous flap urethroplasty due to 
long segment urethral stricture were presented. 

MATERIALS AND METHODS 

A total of seventeen consecutive male patients with long 
segment urethral strictures admitted to our department be¬ 
tween February 2005 and November 2012 were included in 
this study. At the time of admission, three patients had cys- 
tostomy and 14 had difficult urination. After taking detailed 
patient history, a careful physical examination involving geni¬ 
tal, perineal and rectal regions was performed. Urine analysis, 
urine culture, and serum biochemical analysis including renal 
function tests were carried out. In patients without cystos- 
tomy, urine flow rate and postvoiding residual urine volume 
were measured. In order to detect the length and location of 
urethral stricture, retrograde urethrography using 1/3 diluted 
contrast material (30 cc saline and 10 cc Telebrix® [Guerbet 
Inc.]) was practiced in anterior-posterior and oblique posi¬ 
tions. In patients with cystostomy, the bladder was filled with 
same amount of contrast material, the patients were asked 
to void and cystography was performed in order to detect 
proximal part of the stricture more clearly. If pyuria was found 
in urine analysis, urine culture was performed to isolate the 


responsible agent for the urinary tract infection. If no bacteria 
was isolated in urine culture in those patients, parenteral 3rd 
generation cephalosporin was given for 3 days before surgery. 
If any bacteria was isolated in the culture, appropiate antibiotic 
therapy was given for at least 7 days. When control urine cul¬ 
ture was negative, the patients underwent surgey. 

Surgical Technique 

Supine position was used when the urethral stricture was 
located in penile urethra. Dorsal lithotomy position was used 
if urethral stricture involved in the bulbar urethra. After ap¬ 
propiate positioning, lower abdominal, genital and perineal 
areas were scrubbed with povidion iodine for five minutes. 
After putting a traction suture in glans penis, strictured part 
of the urethra was opened until healthy urethral tissue (Fig. 
la). According to the length and location of the urethral 
stricture, ventral or circular penil fasciocutaneous flap was 
prepared (Figs. I b and c). Width of the penil fasciocutaneous 
flap was between 15-20 mm with regard to urethral plate 
available. New urethra was created over 18 F urethral foley 
catheter with 5/0 Polydiaxanone sture under x2.5 magnifica¬ 
tion without tension (Fig. I d). Anastomotic area was covered 
by surrounding soft tissue. After careful hemostasis to avoid 
hematoma formation after surgery, a multilayer close was 



Figure 1. (a) Strictured part of the urethra opened until healthy urethral tissue, (b, c) Circumferential penil fas¬ 
ciocutaneous flap preparation, (d) Anastomotic urethroplasty with penil fasciocutaneous flap and urethra, (e) 
Anastomotic area is covered by surrounding soft tissue. 
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performed (Fig. le). All operations were performed by one 
of the authors (A.A.). 

Antibiotic treatment was given for 7 days in the postopera¬ 
tive period. Urethral foley catheter was left in place for 21 
days. In the first week and 6th month after removal of the 
urethral catheter, all patients were controlled using uroflow- 
metry and postvoiding residual urine volume measurement by 
ultrasound. International Prostate Symptom Score (IPSS) was 
asked for the patients in the postoperative 6th month. The 
patients were controlled in each 6 months by same param¬ 
eters. In patients with troubles in voiding, low urine rate less 
than 10 ml/s, and postvoiding residual urine above 100 ml, 
retrograde urethrography and urethroscopy were performed. 

RESULTS 

The mean age of the patients was 52 (range: 17 to 67 years). 
Etiologic factors were pelvic bone fracture trauma in five 
(29.4%), traumatic urethral catheterization in 4 (23.6%), and 
urethral endoscopic surgery in 3 patients (17.6%). No exact 
etiology was found in five of the patients (29.4%). All patients 
were primarily operated and fourteen had previously un¬ 
dergone internal urethrotomies. In four patients with penile 
urethral stricture, surgery was performed in supine position; 
whereas in 13 patients with penile and bulbar urethra stric¬ 
ture, surgery was performed in dorsal lithotomy position. 

The mean follow up-time was 60 months (12-96). The mean 
length of stricture was 105 mm (range: 40 to 150 mm). Verti¬ 
cal and circular penile fasciocutaneous flaps were used in four 
and 13 patients, respectively. Mean operation time was 172 
min (range: 90 to 140 min). The mean maximum urine flow 
rate and postvoiding residual urine volume performed in the 
first week after removal of the urethral catheter were 19.1 
ml/s (range: 9 to 3 I ml/s) and 12.9 cm 3 (range: 0 to 40 cm3), 
respectively. Same parameters mentioned above in the post¬ 
operative 6th month were 17.4 ml/s (range: 8 to 25 ml/s) and 
15.2 cm 3 (range: 0 to 40 cm 3 ), respectively. The mean IPSS 
performed in the 6th month after postoperative removal of 
the urethral catheter was 6.6 (range: 0 to 15). 

No urinary tract and wound infections were seen in the post¬ 
operative period. In addition, urethrocutaneous fistula and 
wound dehiscence were not observed. Penile torsion and pe¬ 
nile curvature did not occur in all patients. 

In the long term period, stricture at anastomosis region was 
seen in three (17.6%) patients. Stricture at anastomosis re¬ 
gion in these patients occured in first 2 years. Internal ure¬ 
throtomy was performed in two of the patients. Second look 
internal urethrotomy was necessary in one of them. The re¬ 
maining one patient underwent re-urethroplasty. Those three 
patients have no difficulties in voiding now. In last control, all 
of the patients including those 3 patients have no difficulties 
in voiding now. 


DISCUSSION 

Substitution urethroplasty with flap and graft is performed by 
two methods: circumferential and patch substitution. While 
circumferential substitution performed by a tubularised flap 
or graft over a foley catheter has a low succes rate, patch 
substitution performed by an onlay/inlay flap or graft place¬ 
ment has a high success rate. 161 Comparing graft and flap 
methods, both have the same success rates. [6 ' 8] Flap and graft 
could be placed in dorsal or ventral side of the urethra. In 
a meta-analysis, success rates of ventral and dorsal replace¬ 
ment have been found the same (87.6% vs. 89.2%). [9] Penile 
skin, prepitium and skrotal skin can be preperad as a flap. 
[i°] There are some important points in performing flap ure¬ 
throplasty. Surgery should be performed with delicate surgi¬ 
cal equipments using absorbable, fine suture material under 
magnification to avoid tissue trauma and impairment of blood 
supply in a well-lightened operation room. Suture lines should 
not be overlapped. Flap pedicle should have enough length in 
order not to create tension on suture lines. In order to avoid 
fistula formation and sacculation, a multilayer close should be 
performed. Hairless areas of the penile skin should be cho¬ 
sen for new urethra. The procedure should be completed in 
one stage. [l0] The advantages of penile fasciocutaneous flap 
urethroplasty are numerous, which include using well vascu¬ 
larized, hairless and flexible penile skin in repairement a long 
urethral segment up to 150 mm, transfering easily to all parts 
of the urethra, being not costly, providing satisfactory results 
cosmetically, not destroying sexual functions, providing single 
stage repairement, and being suitable in some of previously 
circumcised men. 1 " 131 While preparing penile fasciocutane¬ 
ous flap, Buck fascia is usually kept to protect neurovascu¬ 
lar structures under the Buck fascia. Flap pedicle delicately 
dissected to protect vascular supply of the flap should be 
mobilised sufficiently to transfer the flap to proximal part of 
the urethra and avoid penile torsion. In circular penile skin 
fasciocutanous flap urethroplasy, which is well described by 
McAninch and Morey, penile skin is cut from the ventral part. 
[ll] In our patients, we preferred cutting the skin from the 
dorsal part, feeling that the flap was brought to the bulbar 
uretral area form the middle of the scrotum more easily. 

Several studies have reported that the width of the flap may 
be changed from 15 to 25 mm according to the width of the 
urethral plate. 114181 Width of the flap more than 25 mm should 
not be used due to increased risk of urethral sacculation and 
diverticulum formation. [l7] Hence, a skin flap wider than 20 
mm was not used. Urethral catheter, 16-18 F in size, was left 
in place between 14 and 21 days. [l4 ' 1517181 Some authors prefer 
using cystostomy catheter with urethral catheter. [l5 l7] In our 
patients, cystostomy catheter was never necessary. Only 18 
F urethral catheter was used for 21 days. 

In a study, 11151 penile skin flap urethroplasty (n= 19) was com¬ 
pared to penile skin graft (n= 18) urethroplasty. The mean 
length of urethral stricture was 141 mm in flap group and 
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152 mm in graft group. The mean follow up time was 37.1 
and 36.2 months in flap and graft groups, respectively. In flap 
and graft groups, urethral stricture reccurrence was 21 % and 
27.7%, respectively. The authors concluded that there was no 
difference between flap and graft urethroplasty methods in 
terms of success rate. In a study by Whitson et al., [l9] success 
rates of flap urethroplasty in the 5th and I Oth years have been 
reported to be 84% and 79%, respectively. In a recent study 1 ' 41 
including thirty-six patients who underwent circular fasciocu- 
tanaous flap urethroplasty, the mean length of stricture was 
60 mm. The flap was placed in the ventral part of the urethra. 
The mean follow-up time was 96.7 months. According to the 
study, if patients had no urination problems with good void¬ 
ing, surgery was considered successful. According to these 
criteria, success rate was over 90%. Criteria for the failure of 
surgery were to re-start lower urinary tract symptoms, de¬ 
crease urine flow rate, and re-stricture seen in urethrography. 
In the present study, the mean follow-up time was 60 months. 
The surgery of three patients in our study was a failure due 
to stricture recurrence. Single internal urethrotomy was suf¬ 
ficient in one patient and the other one patient required a 
second look internal urethrotomy. The remaining patient un¬ 
derwent re-urethroplasty. Our success rate is believed to be 
consistent with the international literature. 

Penile/preputial island flap urethroplasty provides well-vascu- 
larised, versatile, and reliable tissue for urethral substitution. 
It ensures one-stage repair of strictures of the penile ure¬ 
thra with hairless tissue and maintains its pliability well with 
little postoperative constriction. Therefore, penile skin flap 
urethroplasty does not cause any penile shortness or curvar- 
ture. After wound healing, penile appearence is cosmetically 
satisfactory. The penile skin can transfer anywhere from the 
external meatus to the prostatic urethra for urethral recon¬ 
struction as a patch or tube. 1 ' 31 If the flap falls short, then it 
can be combined with other tissue transfer techniques, thus 
enabling one-stage reconstruction in majority of cases. 11121 
Conversely, Andrich and Mundy have stated that the most 
reliable technique for long bulbar strictures is a patch aug¬ 
mentation with buccal mucosal graft, which may restore the 
narrowed urethral calibre to normal. 1201 In our patients, penil 
fasciocutaneous flap urethroplasy was preferred in patients 
with long segment urethral stricture. Our results are regard¬ 
ed to be very encouraging. 

Contraindications of penile fasciocutaneous flap urethroplas¬ 
ty are insufficient penile skin and balanitis xerotica obliterans 
of the penis. 1 ' 4151 In these patients, other tissues should be 
considered for reconstruction. In general, the complication 
rate of this surgery is reported between 8% and 20%. Most 
common complications are scrotal and penile odemea, wound 
infection, urethrocutaneous fistula formation, stricture rec¬ 
currence, skin necrosis, penile torsion, postvoiding dribbling, 
urethral sacculation, and diveticulum formation. [I4 I6] A recent 
prospective study by Olajide et al. [5] was carried out with 
fifty-five patients with complex anterior urethral stricture 
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to study complications of transverse distal penile island flap 
urethroplasty in a 6-year-period. The authors reported that 
infective complications were the commonest complication in 
their patients including wound infection in 9.1%, urosepsis in 
3.6%, and epididymo-orchitis in 1.8% of the patients. In the 
present study, three (17.6%) of the patients had re-stricture 
in anastomosis region. Apart from these complications, we 
did not confront wound infection, urethrocutaneous fistula, 
skin necrosis, penile torsion, postvoiding dribbling, urethral 
sacculation, and diverticulum formation. 

Our long term results showed that penile fasciocutaneous 
flap urethroplasty seemed to be a reasonable treatment op¬ 
tion in treatment of long segment urethral stricture with ac¬ 
ceptable complication rate. 

Conflict of interest: None declared. 
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Uzun segment uretral darliklarda penil fasiyokutanoz flep uretroplasti 

Dr. Ali Atari, 1 Dr. Altug Tuncel, 2 Dr. Melih Balci, 2 Dr. Yilmaz Aslan, 2 Dr. Ersin Koseoglu, 2 Dr. Anil Erkan 2 

’Gazi Universitesi Tip Fakultesi, Uroloji Anabilim Dali, Ankara; 

2 Ankara Numune Egitim ve Ara§tirma Hastanesi, 3. Uroloji Klinigi, Ankara 

AMA£: Uzun segment uretral darliklarda penil fasyokutanoz flep uretroplastinin ba§arisim incelemek. 

GERE£ VE YONTEM: £ali§mamiza uzun segment uretral darligi olan 17 hasta alindi. Darlik segmentinin uzunluguna gore, vertikal veya sirkuler penil 
deri fasyokutanoz flep, 18 F uretral kateter uzerinden anastomoz edildi. Hastalar, uretral kateterin alinmasinin ardindan birinci haftada ve altinci ayda 
uroflovmetri ve ultrasonografi e§liginde yapilan i§eme sonrasi reziduel idrar hacmi ol^umleri ile degerlendirildi. 

BULGULAR: Hastalarin ortalama ya§i 52 (17-67) yil, ortalama takip suresi 60 (12-96) ay idi. Ortalama darlik uzunlugu 105 (40-150) mm olarak 
saptandi. Vertikal ve sirkuler penil fasyokutanoz flepler sirasi ile dort ve 13 hasta ign kullamldi. Uretral kateterin alinmasinin ardindan birinci haftada 
yapilan maksimum idrar akim hizi ve i§eme sonrasi reziduel idrar olgumleri sirasi ile 19.1 (9-3 I) ml/sn ve 12.9 (0 - 40) cm 3 idi. Aym parametreler 
ameliyat sonrasi altinci ayda 17.4 (8-25) ve 15.2 (0-40) olarak olguldu. 

TARTI§MA: Uzun donem sonuglarimiz penil fasyokutanoz flep uretroplastinin uzun segment uretral darliklarda uygun bir tedavi segenegi oldugunu 
gostermektedir. 

Anahtar sozcukler: Uretroplasti; penil fasiyokutanoz flep; tedavi; ba§ari. 
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The role of headache management in minor head injury 
before performing brain CT scan - can intravenous 
morphine sulfate predict intracranial injury? 

Koorosh Ahmadi, M.D ., 1 Amir Masoud Hashemian, M.D ., 2 Elham Pishbin, M.D ., 2 
AM Taheriniya, M.D ., 1 Saba Jafarpour, M.D ., 3 Vafa Rahimi-Movaghar, M.D . 4 


'Department of Emergency, Alborz University of Medical Sciences, Karaj, Iran; 

"Department of Emergency, Mashad University of Medical Sciences, Mashad, Iran; 

3 Sina Trauma and Surgery Research Center, Tehran University of Medical Sciences, Tehran, Iran; 

4 Sina Trauma and Surgery Research Center, Tehran University of Medical Sciences, Tehran, Iran; Department of Neurosurgery, Shariati 
Hospital, Tehran University of Medical Sciences, Tehran, Iran; Research Centre for Neural Repair, University of Tehran, Tehran, Iran 

ABSTRACT 

BACKGROUND: The aim of this study was to examine the association between the responses of headache to IV morphine and the 
findings of brain CT scan in minor head injury (MHI), and to propose a new risk indicator to identify patients requiring CT scanning. 

METHODS: A total of 1857 MHI patients > 15 years of age, presenting with headache and a GCS score of 14 or 15 were included 
in the study. Intravenous morphine sulfate was administered, and thereafter, patients were assessed for the relief or persistence of 
headache. Subsequently, a brain CT scan was obtained from all patients. 

RESULTS: Patients were divided into two age groups: 15-60 and >60 years. There was a significant association between the response 
of headache to morphine and the result of brain CT in both age groups (p<0.00l). In patients aged between 15 and 60, none whose 
headache had responded to morphine showed any abnormal findings in CT scan (sensitivity= 100%). In the >60 group, sensitivity was 
58.3% for abnormal CT and 71.4% for neurosurgical intervention. 

CONCLUSION: This study suggests that a headache not relieved by morphine is a risk indicator for intracranial injury. This protocol 
can be used in rural areas with limited access to CT scan as an adjunct to the existing criteria for selecting patients with MHI for CT 
scanning. 

Key words: Brain injuries; computed tomography; craniocerebral trauma; headache; morphine; pain management. 


INTRODUCTION 


More than 1.5 million people sustain traumatic brain injury 
in the United States annually. 1 ' 1 Minor head injuries (MHI) 
account for a majority of cases in head trauma. 121 The term 
“minor head injury” is used with variable definitions. It is 
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typically defined as history of blunt head trauma in a patient 
presenting with Glasgow Coma Scale (GCS) score of 13-15. 
Some authors include post-traumatic disorientation, loss of 
consciousness and/or amnesia for the traumatic event in the 
definition, classifying patients without mentioned alteration 
in mental status into another category: minimal head injury. 
131 Some others exclude patients with the GCS score of 13 
from the mild category due to higher incidence of intracranial 
lesions requiring surgical operations. 141 

The decision of which patients with MHI should undergo 
computed tomography (CT) evaluation has long been a sub¬ 
ject of controversy. 151 On the one hand, incidence of intra¬ 
cranial lesions, especially those clinically significant and more 
specifically those requiring operative intervention is relatively 
low in MHI (less than 10% and less than 1%, respectively). 
161 Thus, failure to detect clinically insignificant intracranial 
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lesions seems to be an acceptable risk of selecting patients 
for CT scanning. 131 For instance, it has been shown that the 
presence of isolated contusion in CT images of patients 
with MHI without any other space occupying lesions does 
not worsen the short term prognosis and does not increase 
the need for neurosurgical operations. 171 Moreover, preclud¬ 
ing unnecessary CT scanning can significantly reduce health 
care expenditure^ 1 and resource use, as well as minimizing 
radiation exposure, [8] saving time, and preventing unnecessary 
transfer from centers that CT scan is not available. [9] On the 
other hand, there is an opposing opinion promoting a more 
liberal use of CT scan considering the unfavorable outcomes 
of missing an abnormality. The former is more dominant in a 
context that health policies emphasize on cost-effective use 
of resources or where resources are scarce and CT is not ex¬ 
tensively available, whereas the latter is favored in a context 
that the fear of litigation is high. [5] Several studies have as¬ 
sessed different indicators predicting abnormal CT scan, [l0181 
and different criteria and guidelines have been developed for 
judicious utilization of CT scan aiming to reduce the number 
of unnecessary scans and at the same time not to jeopardize 
optimal patient care. [3,4 ' 6,9,19 ' 211 The Canadian CT Head Rule 
(CCHR) [3] and the New Orleans Criteria (NOC) [6] are among 
the most widely studied decision rules. 18,22 271 

Headache is a very prevalent symptom in the victims of MHI. 
[28,29] Th ere j s no consensus if headache is a reliable indica¬ 
tor of intracranial injury in these patients. [l ° ! It is considered 
a risk indicator in the criteria developed by Miller et al. [l?I 
and Haydel et al. (NOC); M however, not in the CCHR. [3] A 
clinical policy established by a multidisciplinary panel rec¬ 
ommends considering brain CT scan in MHI patients with 
a GCS score of I 5 and no history of loss of consciousness/ 
amnesia if they have severe headache. 141 However, according 
to a systematic review and meta-analysis carried out by Pan- 
dor et al., headache is not a reliable predictor of intracranial 
injury in adults. 1111 Headache is a major contributor to post 
concussive syndrome and long term disability after mild trau¬ 
matic brain injury, and early utilization of analgesics might 
affect the long term outcome. However, the pain is usu¬ 
ally undertreated in emergency departments. Paracetamol 
and non-steroidal anti-inflammatory drugs (NSAIDs) are 
among the most widely used analgesics in mild traumatic 
brain injury, followed by opiates. 11301 The effect of morphine 
in the management of pain in trauma patients, particularly 
limb trauma is well-established. [3I] The association between 
the response of headache to IV morphine and the results of 
brain CT scan in MHI was aimed to be examined, speculat¬ 
ing that a headache not relieved by morphine is more likely 
to be associated with a structural damage that can be ob¬ 
served in the CT scan. The ultimate goal of this study was to 
propose a new protocol in the selection of patients for CT 
scanning, particularly to reduce the costly and time-consum¬ 
ing process of patient transfer in rural areas of developing 
countries, where CT scan and neurosurgery experts are not 
easily accessible. 
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MATERIALS AND METHODS 

This prospective study was conducted between April 2010 
and July 2013 in three major teaching hospitals, each with 
more than 70.000 annual visits to the emergency department 
(ED). Patients aged 15 years or older who had sustained blunt 
head trauma and presented to the ED with headache and a 
GCS score of 14 or 15 were considered eligible. Patients with 
any of the following criteria were excluded: focal neurological 
deficit, suspected open or depressed skull fracture, signs of 
basilar skull fracture, post-traumatic seizure, coagulopathy or 
anticoagulant therapy, vomiting, drug or alcohol intoxication, 
opium addiction, hypersensitivity to opiate analgesics, any 
concomitant injury, and refusal to participation in the study. 
The study was approved by the Medical Ethics Committee 
of the corresponding universities. Informed consent was ob¬ 
tained from all participants. 

Patients were assessed by the attending physicians or super¬ 
vised residents of emergency medicine. Headache was de¬ 
fined as any head pain, no matter diffuse or local. An initial 
dose of 0.05 mg/kg morphine sulfate was administered intra¬ 
venously to all patients. After 15 minutes, the patients were 
assessed for presence or absence of headache (respectively 
equivalent to score > I and 0 on 10-point visual analogue scale 
[VAS]). Had the headache persisted, another dose of intrave¬ 
nous morphine sulfate (0.05 mg/kg) was administered. Those 
patients still having headache 15 minutes after receiving the 
second dose of morphine were regarded as response-nega¬ 
tive, and all others whose pain was relieved (score 0 on VAS) 
either by one or two dose(s) of morphine were considered 
response-positive. Since the evaluation process was complet¬ 
ed before obtaining brain CT, the patients and the examiners 
were blind to the results of scanning. 

Non-enhanced brain CT imaging was performed and the re¬ 
sults were interpreted by staff radiologists blind to the results 
of clinical assessments. A brain CT scan was considered posi¬ 
tive (abnormal) if any of the following lesions were present: 
Skull fracture, brain contusion, epidural hematoma (EDH), 
subdural hematoma (SDH), intra-cerebral hemorrhage (ICH), 

Table I. The frequency of pathologic findings in brain CT of 
patients in different age groups 


Lesion 15-60 years >60 years 


Contusion 

44 

30 

Epidural hematoma 

39 

16 

Subdural hematoma 

27 

19 

Skull fracture 

19 

12 

Intra-cerebral hemorrhage 

18 

6 

Subarachnoid hemorrhage 

9 

2 

Intra-ventricular hemorrhage 

1 

2 
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Table 2. 

Primary and secondary outcomes according to the response of headache to IV 
morphine in patients aged 15-60 and >60 years 



15-60 (n= 1667) 


>60 (n=l90) 


Response + 

Response - 

Total 

Response + 

Response - 

Total 

CT + 

0(0*) 

144 (4) 

144 (4) 

20 (2) 

28 (5) 

48 (7) 

CT- 

1363 

160 

1523 

104 

38 

142 

Total 

1363 

304 

1667 (4) 

124 

66 

190 (7) 

*: Numbers i 

n the parentheses indicate the number of patients requiring neurosurgical intervention. 



subarachnoid hemorrhage (SAH), or intra-ventricular hemor¬ 
rhage (IVH). Primary outcome was positive brain CT scan 
and secondary outcome was neurosurgical intervention. 

Patients were divided into two age groups: 15-60 and >60 
years. For each age group, outcomes were compared in re¬ 
sponse-positive and response-negative patients using cross¬ 
tabulation and Chi-square analysis. P-values <0.05 were 
considered statistically significant. Statistical analysis was 
performed using the SPSS software version 20 (SPSS, Inc., 
Chicago, IL). 

RESULTS 

A total of one thousand eight hundred and fifty-seven pa¬ 
tients were included in the study. Three hundred and nighty- 
seven (21.4%) were female. Mean age of the participants was 
35.5 years; 1667 (89.8%) aged 15-60 years and 190 (10.2%) 
were older than 60. The majority of patients (78.1 %) had a 
GCS score of 15 (78.7% in the 15-60 and 73.2% in the over 
60 years). Three hundred and twenty patients (17.2%) had a 
history of loss of consciousness or amnesia for the traumatic 
event (16.6% of 15-60 and 23.2% of >60). Of all patients, one 
hundred and ninety-two (10.3%; 8.64% of 15-60 and 25.3%of 
>60) had at least one lesion in CT. Brain contusion was the 
most prevalent pathologic finding in both age groups (Table 
I). Eleven patients required neurosurgical intervention (0.6% 
overall; 0.240% of 15-60 and 3.68% of >60). 


Table 3. CT findings of patients aged >60 years with 

a headache that was ameliorated by morphine 


Pathology* 

Frequency 

Intra-cerebral hemorrhage 

- 

Contusion 

9 

Skull fracture 

3 

Subarachnoid hemorrhage 

- 

Subdural hematoma 

8 

Epidural hematoma 

3 

Intra-ventricular hemorrhage 

- 


*: Three patients had more than one lesion in the CT scan; one had skull fracture 
+ epidural hematoma and two had skull fractures + brain contusions. 
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Of the one thousand six hundred sixty-seven patients aged 
between 15 and 60, the headache was relieved in 81.8% of 
the patients after administering intravenous morphine sulfate. 
Interestingly, none of these 1363 patients had any pathologic 
findings in the CT scan (Table 2). On the contrary, of the 
remaining three hundred and four patients in this age group 
whose headache was not responsive to morphine, 47.4% had 
abnormality in the CT scan and 4 required neurosurgical pro¬ 
cedures. In >60 years age group, one hundred and twenty-four 
patients (65.3%) reported their headache to be ameliorated 
by morphine. However, twenty of them had pathologies in 
the CT scan (Table 3). Two patients in this category had sub¬ 
dural hematomas necessitating neurosurgical interventions. 

Statistical analysis revealed a significant association between 
the response of headache to IV morphine and the results of 
brain CT in both age groups (Pearson Chi-Square=706.676 
for 15-60 and 15.774 for >60; p-values <0.001). In other 
words, the rate of abnormal brain CT scan was significantly 
lower in patients whose headache was ameliorated by mor¬ 
phine. This protocol showed a sensitivity of 100%, specificity 
of 89.5% and accuracy of 90.4% for detecting abnormal CT 
scan in the age group of 15-60 years. In the age group of >60, 
though, sensitivity was 58.3% for the primary outcome and 
71.4% for the secondary outcome. 

DISCUSSION 

The purpose of this study was to propose a new protocol 
in identification of cases that should undergo CT scanning 
in minor head injury of the adult population. Patients with 
minor head injuries, presenting with a GCS score of 14 or 15, 
and with a complaint of headache were assessed for the relief 
of the headache by morphine, and patients whose headache 
was relieved by morphine were compared to those who did 
not respond to morphine with respect to abnormal CT rate 
and rate of operative interventions. To the best of our knowl¬ 
edge, no previous study has assessed the association of pain 
relief by analgesics and pathologic findings in imaging studies. 
The results of this study put forward that in patients aged 
15-60 years, the response of headache to morphine has a 
sensitivity of 100% for any abnormal findings in the brain CT 
scan. Therefore, we propose for this age group that a head¬ 
ache not relieved by morphine is an indicator for the need to 
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perform brain CT scan. This protocol can help physicians in 
rural areas with limited access to CT scan and neurosurgical 
services to decide on selecting patients to be transferred to 
an equipped center. 

Morphine is one of the most widely used analgesics for 
trauma patients in the emergency departments. 13 ' 1 However, 
patients with head trauma are less likely to receive opiate an¬ 
algesics in the emergency departments due to the concern of 
masking the symptoms of traumatic brain injury and making 
the re-evaluation of patients difficult. 1 ? 21 In addition, morphine 
has other unfavorable side effects such as respiratory depres¬ 
sion, increase in intracranial pressure, hypotension, 1331 and de¬ 
crease in cerebral perfusion pressure. 1341 Nevertheless, none 
of these effects were observed in our study. It seems that the 
concern is more prominent in critically ill and/or severely in¬ 
jured patients and in higher doses of morphine. Furthermore, 
effects of opiates can be reversed by administering opioid an¬ 
tagonists (e.g. naloxone). Thus, we feel that its benefit in pain 
management and presumed reduction of unnecessary refer¬ 
rals for CT scanning outweighs the risk. 

Our suggested protocol has relatively low sensitivity for de¬ 
tecting abnormal CT scan (58.3%) and need for surgical in¬ 
tervention (71.4%) in patients over 60 years of age. There is 
evidence that due to age-related changes, threshold of injury 
is lower in elderly people and the guidelines used in the gen¬ 
eral population cannot be applied to this group. 1181 As a result, 
brain CT scan is recommended for all elderly patients (>60 161 
or >65 [31 years of age) sustaining minor head injury. 

Current study has some limitations. Most importantly, due to 
a deficit in the records of some patients, a multivariate analysis 
could not be performed. Therefore, the results cannot be at¬ 
tributed solely to the response of headache to morphine and 
the role of other variables such as history of amnesia or loss 
of consciousness and GCS score in predicting abnormal CT 
scan of the study population is unclear. Hence, the findings 
should be interpreted with caution. Another limitation is that 
although we had an optimal sensitivity of 100%, the proto¬ 
col should be externally validated and tested on an extremely 
larger sample size before drawing this conclusion that those 
patients (under the age of 60) with a positive response of the 
headache to morphine can be safely excluded from referring 
for CT scanning if the clinical decision rules recommend oth¬ 
erwise. The idea opens a new horizon for future investigations. 

Conclusion 

This study suggests that the presence of a headache not re¬ 
lieved by morphine is a risk indicator which can be used as 
an adjunct to the existing criteria for selecting patients with 
minor head injury for the CT scanning. It can assist in making 
the decision of transferring patient in centers where CT scan 
is not accessible. This factor should be validated in future 
studies with larger sample sizes. 
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KLINlK ^ALI§MA - OZET 


Minor ba§ travmasinda beyin BT taramasi ^ekmeden once ba§ agrisi tedavisinin rolii: 

Intravenoz morfin siilfat kafa ici travmasini ongorebilir mi ? 

Dr. Koorosh Ahmadi, 1 Dr. Amir Masoud Hashemian, 2 Dr. Elham Pishbin, 2 
Dr. Ali Taheriniya, 1 Dr. Saba Jafarpour, 3 Dr. Vafa Rahimi-Movaghar 4 

’Elbruz Universitesi Tip Fakultesi, Acil Tip Anabilim Dali, Karaj, iran 

2 Mashad Universitesi Tip Fakultesi, Acil Tip Anabilim Dali, Mashad, Iran 

3 Tahran Universitesi Tip Fakultesi, Sina Travma ve Cerrahi Ara§tirma Merkezi, iran 

4 Tahran Universitesi Tip Fakultesi, Sina Travma ve Cerrahi Ara§tirma Merkezi, Tahran; Tahran Universitesi Tip Fakultesi, 

§eriat Hastanesi, Noro§irurji Klinigi, Tahran; Tahran Universitesi, Sinir Tedavisi igin Ara§tirma Merkezi, Tahran, iran 

AMA£: Bu <;ali§manm amaci, beyin BT taramasinda minor kafa travmasi (MHI) bulgulari olan hastalarda ba§ agrisinin morfine yanitim incelemek ve 
BT taramasi gereken hastalari tammlamak ign yeni bir risk gostergesini onermektir. 

GERE£ VE YONTEM: Ba§ agrisi ve GCS skoru 14 veya 15 ile gelen 15 ya§ ve ustu toplam 1857 MHI hastasi gali§maya alindi. intravenoz morfin sulfat 
yapildi ve hastalar daha sonra ba§ agrisinin gegmesi veya suregelmesine gore degerlendirildi. Daha sonra turn hastalarin beyin BT taramasi gekildi. 
BULGULAR: Hastalar 15-60 ve 60 ya§ ustu olmak uzere iki ya§ grubuna ayrildi. Her iki grupta BT sonucu ile morfine yamt arasinda onemli bir ili§ki 
mevcuttu (p<0.00l). On be§ ile 60 ya§ arasinda, ba§ agrisi morfine yamt vermi§ olanlarin higbirinin BT taramasinda herhangi bir anormal bulgu 
goriilmedi (duyarlilik= %I00). Altmi§ ya§ ustu grupta anormal BT bulgusu ve noro§irurji girifim endikasyonu agsindan morfine yamtin duyarlilik 
dereceleri sirasiyla %58.3 ve %71.4 idi. 

TARTI§MA: Bu gali§ma morfinle gegmeyen ba§ agrisinin kafa ig travmasi ign bir risk gostergesi oldugunu du§undurmektedir. BT’ye eri§imin sinirli 
oldugu kirsal alanlarda, BT taramasi endike MHI hastalarinin segmine ili§kin mevcut kriterlere ek olarak bu protokol kullamlabilir. 

Anahtar sozcukler: Agri yonetimi; ba§ agrisi; beyin yaralanmalari; bilgisayarli tomografi; kraniyoserebral travma; morfin. 
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Treatment and results in pediatric traumatic 

hip dislocation: Case series and review of the literature 
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ABSTRACT 

BACKGROUND: Six acute traumatic hip dislocations in pediatric patients were retrospectively analyzed. Types of dislocations, as¬ 
sociated lesions, treatment methods, complications, and clinical and radiological outcomes were reviewed. 

METHODS: Six child patients treated due to traumatic hip dislocation between 2007 and 2011 in our clinic were included in the 
study. While five of the patients were male, one was female; the average age was 8 years and 8 months. The mean follow-up was 
25.2± 10 months. There were posterior dislocations in five cases and transepiphyseal fractured dislocation in one case. Four cases were 
treated by closed reduction while two cases were treated with open reduction method. 

RESULTS: In the last control of the patients, asymmetric widening in the hip joint was found due to osteochondral fracture in one 
patient and coxa magna occurred in one patient. Avascular necrosis developed in one case with transepiphyseal fractured dislocation. 
Harris hip score evaluation was found excellent in five cases and bad in the case with fractured dislocation. 

CONCLUSION: Traumatic hip dislocation is a rare condition. It should be treated with preferably closed method as soon as pos¬ 
sible. Repetitive reduction trials should be avoided. Open reduction should be performed to recognize accompanying lesions after 
advanced radiologic examinations such as computerized tomography and magnetic resonance imaging. 

Key words: Child; hip dislocation; trauma; treatment. 


INTRODUCTION 

Traumatic hip dislocation (THD) is rarely encountered in 
childhood. Therefore, a lot of series consist small number of 
patients in the literature. 11 ' 51 Traumatic hip dislocation usually 
develops as a result of minor trauma. Owing to the elasticity 
of the periarticular structures in children with THD, associ¬ 
ated acetabulum or femoral head fracture is rarer in compari¬ 
son to adults. 161 Transepiphyseal fractured dislocation is also 
very rare in children. 17,81 

In patients with THD, bad functional and radiologic results 
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may occur due to complications such as femoral head avascu¬ 
lar necrosis (AVN) and posttraumatic arthritis. AVN is usually 
associated with delay in reduction time. 191 Early diagnosis and 
concentric closed reduction are critical issues in the treat¬ 
ment of THD. If closed reduction cannot be achieved or con¬ 
centric reduction cannot be obtained, these patients should 
be treated by open reduction. In addition, open reduction is 
also the first choice in patients with fracture-dislocation. 

Six acute traumatic hip dislocations in pediatric patients were 
retrospectively analyzed in this study. Types of dislocations, 
associated lesions, treatment methods, complications, and 
clinical and radiological outcomes were also reviewed. 

MATERIALS AND METHODS 

Six pediatric patients with THD treated in our clinic between 
2007 and 201 I were evaluated retrospectively. The collected 
data included age and sex, type of injury, type of dislocation, 
associated lesions, the interval between injury and reduction 
of the dislocation, method of treatment, and complications. 
The data was collected by computer data and medical charts. 
Characteristic features of the patients were given in Table I. 
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Table I . Characteristic features of the patients 


Patient 

No. 

Age 

(year, month) 

Gender 

Trauma 

mechanism 

Type of 
dislocation 

Time to 

areatment 

Associated 

lesions 

Type of 
treatment 

Complications 

(month) 

Follow-up 

(HHS) 

End result 

1 

6y, 9m 

Female 

Another child 

Posterior 

2 hours 


Closed reduction and 


40 

Excellent 




falls on her leg 




skin traction 




2 

5y, 9m 

Male 

Fall at play 

Posterior 

2 hours 


Closed reduction and 


28 

Excellent 






30 minutes 


skin traction 




3 

8y, 2m 

Male 

Fall from wall 

Posterior 

4 hours 


Closed reduction and 

skin traction 


30 

Excellent 

4 

1Oy, 9m 

Male 

Fall at playing 

Posterior 

8 hours 

Fracture of 

Open reduction 

Coxa magna 

25 

Excellent 




football and then 



acetabular roof 

and spica cast 







while sleeping 



epiphysis and little 
bone fragment with 
posterior 

capsuloligamentous 





5 

9y, 1 Im 

Male 

Another child 

Posterior 

3 hours 

separation 

Osteochondral 

Closed reduction 

3 mm joint space 

16 

Excellent 




falls on his leg 


15 minutes 

fracture of the 
posterior acetabular 
wall 

and skin traction 

asymmetry 



6 

1 Oy, llm 

Male 

Hit by car 

Superior- 

posterior 

16 hours 

30 minutes 

Transepiphyseal 

fracture-dislocation 

Open reduction and 
hip abduction device 

AVN / 

Posttraumatic 

arthritis 

12 

Poor 


Out of the six patients, five were male and one was female. 
The mean age at diagnosis was 8 years and 8 months (range, 
5 years and 9 months-10 years and I I months). The mean 
follow-up was 25.2±I0 months (range, 12-40 months). Four 
cases were applied closed reduction under sedation and an¬ 
algesia in the emergency room within an average of 2 hours 
and 57 minutes following dislocation (range, 2-4 hours). THD 
occurred as a result of low-energy trauma in four patients 
and high-energy trauma in two. 

In five patients, hip dislocations were towards the posterior. 
Moreover, in a patient with transepiphyseal fractured disloca¬ 
tion, it was superior-posterior. Four patients were treated 
with closed reduction and two were treated with open re¬ 
duction. The patients treated with closed reduction were ap¬ 


plied bed rest and skin traction after the reduction. In one of 
the two patients treated with open reduction, spica cast was 
used and in the other patient, hip abduction device was used. 
The patients treated with closed reduction were permitted 
to full weight bearing at the sixth week. 

All cases were evaluated clinically and radiologically at the third, 
sixth, twelfth months, and last follow-up. Harris hip score was 
used for functional evaluation. Joint space widening of 2 mm or 
more was defined as asymmetric enlargement of the hip joint. 
In comparison to unaffected side, the diameter of the femoral 
head difference more than 2 mm was defined as coxa magna. 

RESULTS 

Five of the six patients treated with closed reduction had 



(c) 

till 

n 



l? 


Figure 1. The x-ray image shows posterior hip dislo¬ 
cation (a) and 3 mm asymmetric enlargement is seen 
post-reduction x-ray image (b). Osteochondral fracture 
in the posterior wall of the acetabulum is seen in the CT 
(c). Asymmetric enlargement in the joint spacing of the 
same hip continued in the 16th month X-ray (d). 
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painless, full range joint movements and no limping in their 
last follow-up. They received 100 points from Harris hip 
score evaluation. None of these cases had sciatic nerve injury 
or recurrent dislocation. 

In the last controls, there were no radiological or clinical leg 
length discrepancy, heterotrophic ossification, early epiphysis 
closure, posttraumatic arthritis, and avascular necrosis in five 
patients. In one patient, there were leg length discrepancy, 
AVN, and posttraumatic arthritis. 

Illustrative Cases 

Case no. I (Patient no. 5) 

A 10-year-old male patient in whom posterior hip dislocation 
occurred as a result of another child falling down on his af¬ 
fected leg while playing games (Figure I a). After closed reduc¬ 
tion, 3 mm asymmetric widening in the hip joint was found 
compared to the normal side (Figure lb). The hip was stable 
during physical examination. Osteochondral fracture in the 
posterior wall of the acetabulum was seen in post-reduction 
CT imaging (Figure I c). The patient was treated with skin 
traction and bed rest for a month. At the sixteenth month 
follow-up control, although 3 mm asymmetric enlargement 
continued, his hip had full range of motion and was com¬ 
pletely painless (Figure Id). 

Case no. 2 (Patient no. 4) 

An I I-year-old male patient in whose left hip a posterior 


dislocation developed while sleeping after sports injury (Fig. 
2a). Closed reduction was tried under sedation and analgesia 
in the emergency room at the fourth hour after dislocation, 
closed reduction was achieved but re-dislocation developed 
secondary to instability during physical examination. In mag¬ 
netic resonance (MR) and computerize tomography (CT), 
torn of capsulolabral complex was seen with apophyseal 
avulsion fractures from the acetabular edge. By injuring sur¬ 
rounding soft tissues, dislocated femoral head changed the 
location of superior-posterior (Figure 2b-d). There was abun¬ 
dant hematoma inside the joint and anterior labrum moved 
into the joint (Figure 2e). Osteochondral fracture was not 
determined. The patient was treated by open reduction with 
posterior approach at the eighth hour. Capsulolabral complex 
was repaired with absorbable sutures. Pelvipedal plaster cast 
was applied. Range of motion exercise was started and the 
patient was allowed to lower extremity partial weight bear¬ 
ing after the plaster was removed at the sixth week. At the 
twenty-sixth month x-ray control of the patient, 6 mm coxa 
magna was seen in the dislocated hip (Figure 2f). 

Case no. 3 (Patient no. 6) 

A 10-year and I I month-old male patient in whose left hip 
a transepiphyseal fractured dislocation developed as a result 
of a traffic accident. It was seen that the fractured femoral 
head epiphysis moved to superior-posterior in the X-ray and 
CT image (Figure 3a, b). Open reduction was made by ante¬ 
rior approach at the twelfth hour without attempting closed 



Figure 2. Posterior dislocation is seen in x-ray image (a). In the MR and CT images, it is 
seen that there are small apophyseal avulsion fractures in the superior and posterior edges 
of the acetabulum and moving towards to superior-posterior of capsulolabral complex as 
well as the disruption in the continuance of the joint capsule (b-d). Also, anterior labrum 
moving into the joint is observed (e). In the last follow-up, 6 mm coxa magna is seen in the 
dislocated hip (f). 
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Figure 3. The X-ray (a) and CT (b) images 
show transepiphyseal fractured dislocation 
in the left hip as well as the femoral head 
epiphysis moving towards superior-poste¬ 
rior direction. Postoperative X-ray image 
(c). In the third month X-ray image, AVN 
is seen in the femoral head (d), and post- 
traumatic arthritis and subluxation is seen 
in the first year control X-ray (e). 


reduction. After the transepiphyseal fracture had been fixed 
by three retrograde Herbert screws, the hip was reduced. In¬ 
jured capsulolabral complex was repaired with anchor suture 
(Figure 3c). Patient’s hip was stabilized with hip abduction de¬ 
vice for two months. He was permitted to walk with partial 
weight bearing at the eighth week and full weight bearing in 
the tenth. At the third month follow-up, AVN occurred in the 
femoral head (Figure 3d). Posttraumatic arthritis and sublux¬ 
ation were determined at the first year follow-up (Figure 3e). 
Furthermore, there were 1.5 cm leg length discrepancy and 
restriction and pain in his hip movements. Harris hip score of 
this case was 61. 

DISCUSSION 

Traumatic hip dislocation is a rare condition with a bad prog¬ 
nosis due to potential complications in children. THD usu¬ 
ally occurs as a result of low energy traumas such as simple 
falls and sport injuries in children under the age of ten. [IJ0131 
Higher energy traumas such as falls from height and traffic 
accidents are prominent in children over the age of ten. 1 ' 4151 
THD is classified as anterior, posterior, central and inferior. 
It is three to four times more frequently encountered in 
boys than girls. 1516181 Posterior dislocations are much more 
frequent than anterior dislocations similar to the adult age 
group. [5AI4J9] Our findings were consistent with the literature. 

The main treatment modality is closed reduction of the THD 
under sedation or general anesthesia as soon as possible, 
preferably within the first six hours. [91619 ' 211 If THD cannot 
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be reduced by closed method, open reduction should be 
performed. However, open reduction may cause additional 
vascular injury leading to AVN and posttraumatic arthritis [l6] . 
After closed reduction, the hip should be evaluated for its 
stability by physical examination and concentric reduction 
should be confirmed by X-ray imaging. 

Concentric reduction may not be obtained due to intraar- 
ticular osteochondral lesion and massive hematoma, as well 
as incarceration of the muscles, tendons, torn capsulolabral 
complex, and ligamentum teres. [la22,231 Although bone and 
osteochondral lesions are better evaluated with CT, MRI is 
more superior for evaluating trapped soft tissues in the joint, 
as well as capsular lesions and surrounding muscle and ten¬ 
dinous structures. Especially, if concentric reduction cannot 
be provided in older children, osteochondral fracture should 
be kept in mind. [l7 l8] In their study, Mehlman et al. [l6] had not 
encountered any radiological or functional sequel in four pa¬ 
tients with up to 6 mm asymmetric joint enlargements af¬ 
ter closed reduction. Vialle et al. [l7] had not determined any 
correlations between the severity of trauma and soft tissue 
entrapment or osteochondral fracture in their study. In our 
study, osteochondral fracture was encountered in only one 
patient as a result of low energy trauma. 

THD complications are much rarely encountered in children 
than adults except for recurrent dislocation. [6,20,24 ' 25] Recurrent 
dislocation usually develops based on a defect or joint capsule 
laxity. In the literature, recurrent dislocations are more com- 
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monly seen especially in children with two weeks or and less 
immobilization or allowed early ambulation. 120251 None of our 
cases developed recurrent dislocation. Thus, it is our belief 
that in children under the age often, immobilization for four 
weeks along with suitable rehabilitation is particularly impor¬ 
tant for the healing of surrounding soft tissues to make the 
joint become stable. 

In children, THD may also lead to complications such as 
femoral head avascular necrosis, sciatic nerve palsy, posttrau- 
matic degenerative arthritis, and coxa magna. Recent studies 
have reported that the sciatic nerve palsy is the most com¬ 
mon complication. In the literature, sciatic nerve palsy has 
been found between 5% and 20%. 114,191 However, among all 
complications, AVN has the worst prognosis. 1 ' 2,14,191 

The velocity of trauma, age at the time of injury, the interval 
between initial trauma and reduction, and fractured disloca¬ 
tion have been emphasized as predisposing factors in the de¬ 
velopment of AVN. 19 ' 3,21,261 The possibility of AVN increases in 
older children 11,6,121 High energy trauma also increases the risk 
of AVN development. 13,91 AVN usually develops in the first 
three years. 114,191 In the literature, AVN rate has been report¬ 
ed 3-15% in patients whose reduction has been performed in 
six hours. AVN rate reaches up to 100% in neglected THD 
patients 19,13,1517,19,271 However, recent studies have found that 
AVN rate is less than 5%. 112,171 Additionally, AVN rate has been 
reported 80-100% in children with fractured dislocation. 19,28 ' 
301 AVN developed in none of the patients with isolated hip 
dislocation in this study. 

Growth disturbance develops due to proximal femoral physis 
damage and affects especially children under the age of 12 and 
it may lead to leg length discrepancy and angular deformities 
in the femoral neck. 191 Growth disturbance usually emerges as 
coxa magna in children older than 12 years. Physeal damage 
can be directly related to trauma and it may also occur due 
to fracture, AVN, synovitis, and reactive hyperemia. 1 ' 3,151 Coxa 
magna was encountered in only one patient in the present 
study. 

Posttraumatic arthritis usually develops nearly four years af¬ 
ter the trauma and is usually associated with avascular chang¬ 
es and intraarticular fractures. 16,14,241 Radiological changes in 
these patients emerge much later. Radiologic arthritic findings 
appeared in a patient in this study in the first year due to 
intraarticular penetration of the fixation materials and de¬ 
velopment of AVN. Retrograde fixation is not recommended 
because of its difficult removal and risk of joint penetration. It 
is our opinion that anchor suture in the acetabular edge does 
not provide sufficiently stabile fixation in pediatric cases, and 
therefore, it should not be used close to the joint. 

General opinion is to allow partial weight bearing of patients 
at the fourth or sixth weeks and then pass onto full load. 
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[1,2,6,16,20] p ro | on g ec | immobilization and no weight bearing of 
the affected leg do not decrease AVN incidence and severity. 
19,211 A similar treatment protocol was applied in our cases. 
Functional results of the patients with THD are usually very 
good. 12,3,16181 In contrast, poor results are often related to ac¬ 
companying injuries and AVN. However, functional results 
have been found good in the majority of the patients with 
AVN. 117,18,251 The limitations of the present study were small 
number of patients and short follow-up period. 

Especially in children, THD should be diagnosed rapidly and 
must be treated urgently. Repetitive closed reduction tri¬ 
als should be avoided. If it is not possible to obtain a stable 
closed reduction, advanced imaging techniques such as CT 
and MRI should be carried out for investigating prohibitive 
causes. If closed reduction is not successful, open reduction 
should be considered. It should be kept in mind that the rate 
of avascular necrosis may reach up to 100% in cases with 
transepiphyseal fracture accompanied by dislocation. 

Conflict of interest: None declared. 
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OLGU SERlSl - OZET 


Pediatrik travmatik kalca cikigt tedavi ve soniujari: 

Olgu ^alifmasi ve literaturun gozden ge^irilmesi 

Dr. Serdar Hakan Bagaran, 1 Dr. Mustafa Gokhan Bilgili, 2 Dr. Ersin Ergin, 2 
Dr. Alkan Bayrak, 2 Dr. Halil Nadir One§, 2 Dr. Mustafa Cevdet Avkan 2 

’Karabuk Universitesi Tip Fakultesi, Ortopedi ve Travmatoloji Anabilim Dali, Karabuk; 

2 Bakirkoy Dr. Sadi Konuk Egitim ve Ara§tirma Hastanesi, Ortopedi ve Travmatoloji Klinigi, istabul 

AMAQ: Akut travmatik kalga gkigi olan alti gacuk hasta geriye doniik olarak incelendi. Bu hastalarda gkigin tipi, ili§kili lezyonlar, tedavi yontemleri, 
komplikasyonlar, klinikve radyolojik sonuglar degerlendirildi. 

GEREC^ VE YONTEM: Klinigimizde 2007 ile 201 I tarihleri arasinda travmatik kalga gkigi nedeniyle tedavi edilmi§ olan alti gacuk hasta <;ali§maya 
alindi. Hastalarin be§i erkek, biri kiz, ortalama ya§ 8 yil 8 ay (dagilim; 5 yil 9 ay-10 yil I I ay). Olgularin ortalama takip sureleri 25.2± 10 aydi. (dagilim 
12-40 ay). Be§ olguda posterior gkik, bir olguda ise transepifizyal kirikli gkik mevcuttu. Dort olgu kapali, iki olgu ise agk reduksiyon yontemiyle 
tedavi edildi. 

BULGULAR: Hastalarin son takibinde, bir hastada osteokondral kiriga bagli eklem mesafesinde asimetrik geni§leme saptandi, diger bir hastada 
koksa magna geli§ti. Transepifizyal kirikli gkigi olan bir olguda avaskuler nekroz geli§ti. Be§ olguda Harris hip skoru degerlendirmesi mukemmel, 
kirikli gkik olgusunda ise kotu olarak bulundu. 

TARTI§MA: Bu oldukga nadir karglaglan olgular mumkun olan en kisa surede oncelikle kapali yontemle tedavi edilmelidir. Tekrarlayan kapali reduk¬ 
siyon denemelerinden kagmlmali, rediikte olmayan olgularda e§lik eden lezyonlarin onceden tanmmasi ign mumkunse BT ve MR goriintuleme gibi 
ileri incelemeler yapildiktan sonra agk rediiksiyona geglmelidir. 

Anahtar sozcukler: £ocuk; kalga gkigi; tedavi; travma. 
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KLiNiK gALI^MA 


Pedikiillii rektus abdominis kas deri flebinin 
uyluk ve sirt defektlerinde kullammi 

Dr. Ahmet Duymaz , 1 Dr. Furkan Erol Karabekmez , 2 Dr. Mustafa Keskin 3 


'Akademi Hastanesi, Plastik, Rekonstruktif ve Estetik Cerrahi Klinigi, Antakya; 

2 Abant izzet Baysal Universitesi Tip Fakultesi, Plastik, Rekonstruktif ve Estetik Cerrahi Anabilim Dali, Bolu; 

Istanbul Medipol Hastanesi, Plastik, Rekonstruktif ve Estetik Cerrahi Klinigi, istanbul 

OZET 

AMA<£: Daha once tammlanmi?, fakat az kullamlan “ekstended” veya vertical rektus abdominis muskulokutan (“Ekstended” RAM, 
VRAM) fleplerinin 90 k nadir endikasyonlardaki kullammlari incelendi. 

GEREfJ VE YONTEM: Be? hastada, 28x8 ile 35x10 cm ebatlarinda cilt adasi Keren flepler kullamldi. Dort flep uyluk ve diz proksimal 
bolgedeki defekt onarimlari igin inguinal ligamentin altindan, bir flep lomber golgedeki defekt onarimi Kin transabdominal olarak defekt 
alanlara tajindi. 

BULGULAR: Higbir olguda flep kaybi gorulmedi. Bir olguda yara yeri enfeksiyonu geli?ti ve cerrahi ile tedavi edildi. Uyluk ve lomber 
bolge defektleri onarimlarinda du§uk komplikasyon oranlariyla “ekstended” RAM ve VRAM fleple ba§arili transfer gergeklejtirildi ve 
gokgiivenli ve uygun bir segenek oldugu sunuldu. 

SONU^: Avantajlari bol miktarda ve iyi kanlanan doku ta§imasmi saglar, flep kolay ve hizli hazirlamr ve mikrocerrahi deneyimi gerek- 
tirmez. 

Anahtar sozciikler: Pedikullu rektus abdominis kas deri flebi; uyluk ve sirt defektleri. 


GiRi§ 

Rektus abdominis muskulokutan (RAM) flep Mathes-Nahai si- 
mflamasina gore tip 2 fleptir. Vaskiiler yapisinm guvenli olmasi, 
buytik hacimde ve ebatlarda kaldirilabilmesi, pediktilun uzun 
olmasindan dolayi gerek serbest flep olarak gerekse inferior 
ve superior pedikullu olarak sternal, kasik, perine, pelvik ve 
vaginal defektlerin onarimlarinda kullanilmi§tir . [1,21 Ancak uy¬ 
luk bolgesindeki defekt onarimlarinda kullammi daha az yaygin 
olup [3 ' 9] sirt bolgesinde kullammi oldul«?a nadirdir. [IO H] 

£alifmamizin amaci; uyluk ve sirt bolgesinde doku defektleri 
olan veya femur orta seviyesinde amputasyon sonrasi yeterli 


yumu§al< doku destegi olmayan olgularda RAM flebiyle ona- 
rimlari sunmak, flep hazirlamgndaki teknik detaylari ve flebin 
avantajlarim literatur e?liginde tarti?maktir. 

GEREg VE YONTEM 

<Jah?maya Kasim 2012 ve Haziran 2013 yillari arasinda inferi- 
yor tabanli RAM flebi ile onarilan uyluk, sirt bolgesi defektleri 
ile femur orta seviyesinden amputasyon gtiduklerinde yumu- 
?ak doku yetersizligi olan hastalar alindi. Flep boyutlari, has- 
ta demografileri, hastanede kali? sureleri ve ameliyat sonrasi 
komplikasyonlar incelendi. 


Sorumlu yazar: Dr. Ahmet Duymaz, 
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Antakya, Hatay 
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Cerrahi Teknik 

Turn hastalara genel anestezi altinda ve sirtiistii yatar pozis- 
yondaiken ameliyata baflandi. Flep uyluk bolgesi onarimi i$in 
kullamlacak olgularda ipsilateral, sirt defekti olan olgu iq:in ise 
sag taraftan planlandi. Defektin ve doku gereksinimine gore 
VRAM veya “ekstended” RAM ?eklinde ve donor alan primer 
olarak kapatilabilecek ?ekilde tasarlandi. Cilt ve ciltalti doku- 
lar gegldikten sonra lateralde eksternal oblikfasya iizerinden 
disseke edildi. Flep tranferi sonrasi abdominal bolgedeki fitik- 
la§mayi minimize etmek igin anterior rektus fasyasina ula?il- 


Ulus Travma Acil Cerrahi Derg, Kasim 2014, Cilt. 20, Sayi. 6 


443 







Duymaz ve ark. Pedikullu rektus abdominis kas deri flebinin uyluk ve sirt defektlerinde kullammi 


diginda cilt adasina giden perforatorler iskeletize edilmeden 
miimkiin oldugu kadar fasyayi flebe dahil etmeden diseksiyona 
devam edildi. Rektus kasi goriildiikten sonra posteriyor fas- 
yasindan, superiyor kostal ve sternal baglantilarindan ayrildi. 
Flep inferiyor pedikiil iizerinden ada feklinde tamamen kal- 
dirildi. Daha sonra olgu I hari£ tiim olgularda rektus kasinin 
pubik kemik ve simpisis pubis ile baglantilari tamamen ayrildi. 
Olgu I hari?, flepler defekt alana inguinal ligementin altindan 
olu?turulan tiinel ile transfer edildi. Olgu I’de flep inferiyor 
pedikiil iizerinden kaldirildiktan sonra steril ortiiler ile sarildi. 
Flep ekstraperitonel-abdominal kaslarin altindaki plandan ve 
lomber bolgedeki Petit fizyolojik ii^geni i^erisinden olu?turu- 
lan bir tiinel yardimi ile lomber bolgedeki defekte transfer 
edildi. Anteriyor rektus fasyasi tiim olgularda kalici siitiirler 
ile tek tek primer olarak kapatildi. Uzerine prolen mesh ortii 
konularak giiglendirildi. Donor alana iki adet ve flep altina bir 
adet hemovak dren yerleftirildi. Olgu 4 ve 5’te ise flep late- 
rallerindeki yiizeyel doku defektleri diger uyluk on yiiziinden 
hazirlanan kismi kalinlikta cilt greftler ile onarildi. 

Ameliyat Sonrasi Bakim 

Olgu I harig hasta yatagina alindiktan sonra kal<?a eklemine 
30 derece fleksiyonda olacak §ekilde pozisyon verildi. U$er 
gun ara ile kal?a fleksiyonu 15 derece ve tarn ekstansiyonlara 
getirilerek takip edildi. Olgu I, iki hafta boyunca sirtiistii po¬ 
zisyon di§inda pozisyonlar verilerek takip edildi. Daha sonra 
sirtiistii yatma programlarina baflandi. Tiim olgularda dren- 
ler operasyondan sonra iig ile altinci giinler arasinda gekildi. 
Tiim hastalara antibiyotik olarak birinci ku?ak sefalosporin 
(14 giin), analjezik olarak nonsteroid antienflamatuvar teda- 
vileri uygulandi ve gerektiginde Tramadol Hcl amp (I mg/kg 
dozunda, kas i<;ine enjeksiyonla) ile ilave analjezi destekleri de 
saglandi. Iki olguda enfeksiyon geli§mesi iizerine enfeksiyon 
hastaliklari tarafindan konsiilte edilerek medikal tedavilerine 
imipenem ve vankomisin antibiyoterapileri ilave edildi. Tiim 
hastalar yattigi siire boyunca tromboemboli profilaksisi i^in 
enoksaparin sodyum (subkiitan enjeksiyon yoluyla giinde bir 
kez 2000 anti-Xa) verildi. 

BULGULAR 

<Jali§maya toplam bir kadin dort erkek hasta olmak iizere be? 
hasta alindi. Hastalarin ya§lari ortalamasi 30.6 (I 1-77 ya§). 
Hastanede kali? siireleri 17.8 giin (13-26 giin) ve ortalama 
takip siireleri 109.6 giin (40-186 giin) idi. Tiim hastalarda eti- 
yoloji travma (atefli silah yaralanmasi ve mayin patlamasi) idi. 

Defekt lokalizasyonlari; 

• 0$ hasta femur orta I /3’ii (Olgu 2 ve Olgu 3: sirasiyla yedi 

ve dort ay once sag femur orta seviyesinden ampute, ba- 
cak protez kullammina engel olacak derecede distal kemik 
iizerindeki yumu?ak doku ortiisii yetersiz; Olgu 5: pariah 
mid-femoral-par^ali-cisim kirigi, nonunion, ostemyelit ve 
kemik ekspoze, 20x13 cm’lik yumu§ak doku defekti mev- 
cut.) 


• Bir hasta femurun distal 1/3’ii (Olgu 4: kuadriseps femoris 
kas-tendinoz bile§kesinde kas kaybi, femur par<;ali defektif 
kirigi, nonunion, kemik ekspoze, 25x20 cm’lik yumufak 
doku defekti mevcut.) 

• Bir hasta ise sirt bolgesi (Olgu I: L2-L5 omurga arasinda 
lomber stabilizasyon enstriimamni ve omurga kemiklerini 
a?iga <;ikaran yakla?ik 16x12x7 cm ebadinda doku defekti 
mevcut). 

Hastalardan Olgu 2, 3, 4, 5 takipleri taburcu sonrasi telefon ile 
yapildi. Hastalardan olgu 2 ve olgu 3 operasyon sonrasi 28 ve 
33. giinlerde protez bacak takilarak mobilize edildigi ogrenildi. 
Olgu 4 defektif uyluk bolgesindeki yaralarin tamamen iyile?tigi 
ve ba?ka merkezde defektif femur kirigi nedeniyle intramediil- 
ler givileme ile kirik fiksasyonunun saglandigi ogrenildi. Olgu 
5 ise operasyon sonrasinda eksternal fiksator ile femurun 
tekrar rediikte edildigi ve VRAM flep ile onarimindan 34 giin 
sonra yuriitiicu destegi (walker) ile mobilize edildigi ogrenildi. 

Olgu I hari$ turn olgularda operasyon sonrasi ge^ici venoz 
yetmezlik tespit edildi. Ameliyat sonrasi bakimda anlatildigi 
gibi hastaya pozisyon verilmesiyle (kal$a fleksiyonu) yetersizlik 
bulgulari kayboldu. Higbir olguda kismi veya total flep kaybi 
gozlenmedi. Olgu 4’te operasyon sonrasi flep altinda purulan 
drenaj ?eklinde yara yeri enfeksiyonu gelifti. Yedi giin a^ik yara 
bakimi, ilave medikal tedavi (vankomisin, imipenem) ve flep 
yakla§il< distal 7 cm’lik kismimn de-epiteliz edilerek femur de¬ 
fektif kirik alanina gomiilmesi ?eklinde ikincil bir operasyonla 
tedavi edildi. Aym olguda flep lateral alanlarinda kismi cilt greft 
kayiplari tespit edildi. Hi^bir olguda abdominal fitik veya karin 
i^i bir patoloji tespit edilmedi. 

Olgular 

Olgu I - On dokuz ya§inda kadin hasta Suriye’de i$ sava? 
sirasinda ate?li silah yaralanmasi neden oldugu lomber omur- 
galarda pargali kirik (§ekil I a) ve karin igi organ yaralanma- 
lari nedenleriyle beyin cerrahi ve genel cerrahi kliniklerince 
ameliyat edilmi?. Takiben sirt bolgesinde doku defekti geli§- 
mesi uzerine klinigimize sevk edilmiftir. Fiziksel incelemesin- 
de hastamn paraplejik oldugu, lomber bolgede L2-L5 arasinda 
lomber stabilizasyon enstrumanim (§ekil I b) ve omurga ke¬ 
miklerini agga gkaran yakla?ik 16x12x7 cm ebadinda doku 
defekti (§ekil I c), defektin sag lateralinde yaralanma sirasin¬ 
da olu?mu§ yakla§ik 10 cm’lik kesi skari, ge?irilmi§ abdominal 
cerrahiye bagli gobek ustu ve alti median kesi skari mevcut 
(§ekil Id) oldugu kaydedildi. Hastamn beyin cerrahi tarafindan 
operasyonu sirasinda latissimus dorsi kasinin omurgaya yakin 
minor dallarimn hasarla?mi§ olabilecegi du?uncesiyle reverse 
latissimus dorsi kas transferinin uygun olmayacagi, defektin 
etrafindan random gevrilecek fasyokutan flebin olu bo?lugu 
doldurmalari a^isindan yetersiz kalabilecegi ve defekt etrafin- 
da kesi skarlari oldugundan uygun olmayacagi gerek^eleriyle 
transabdominal RAM transferi dii?uniildu. Defektin sakrumun 
daha superiyor bolgesinde yerle§im gostermesi uzerine 35x10 
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§ekil 1. Olgu 1 (a) lomber omurgada pargali kink (BT), (b) stabilisasyon entsturmam yerlegimi (on-arka 
gorunum), (c) sirtta omurga kemiklerini agiga gikaran doku defekti, (d) “ekstended” RAM flebin planlan- 
masi ve gegirilmig abdominal cerrahi skari. 


cm ebadinda “ekstended” RAM flebi planlandi (§ekil Id). Flep 
“ekstended” kismi subfasiyal planda ve diger kismi ise cerrahi 
teknik kisminda anlatildigi gibi hazirlandi. Sag derin inferior 


epigastrik arter ve ven eksternal iliak damarlardan dallandigi 
yere kadar disseke edildi. Diger olgulardan farkli olarak rektus 
kasinin pubik kemik ile olan baglantilari serbestlenmedi (§ekil 



§ekil 2. Olgu 1 (a, b) flebin kaldiriligi, (c) defekt alana transferi ve yerlegtirilmesi, (d) donor alanin kapa- 
tilmasi. 
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§ekil 3. Olgu 1, flebin ameliyat sonrasi yedinci gun gbriiniimu. 

2a, b). Bundan sonra hasta sol lateral dekubit pozisyonuna 
alindi. Flep steril ortuler ile sarildiktan sonra pedikul torsiyo- 
nu olmayacak §ekilde ekstra-peritoneal fakat submuskuler yol 
ile lomber bolgenin en zayif yerlerinden olan petit u^geninden 
olu§turulan tiinel yardimiyla tranfer edildi (§ekil 2c). Flebin ka- 
rin ignde kalan kismi i§aretlendi ve de-epitelize edildi. Donor 
alan diger olgulardaki gibi kapatildi (§ekil 2d). Ameliyat sonrasi 
takip edilen sure i^erisinde donor alanda veya onarim bolge- 
sinde herhangi bir komplikasyon ya§anmadi (§ekil 3). 

Olgu 2- On bir ya§inda erkek hasta yedi ay once Suriye’de 
i<; sava§ta mayin patlamasina bagli sol femur orta seviyesin- 
den ampute olmuf ve primer olarak giidiik onarimi yapilmi§. 


§ekil 5. Olgu 2 (a) ameliyat sonrasi erken ve (b) bir ay sonraki 
gorunumu. 

Protez bacak kullanimi ign amputasyon giidiigunde yeteri ka- 
dar yumujak doku ortiisu olmamasi §ikayeti ile poliklinigimize 
ba§vurmu|. Muayenesinde femur distal kemik diki| hattinda 
palpasyonunda agri ve kemik uzerindeki yumujak doku ortij- 
suniin yetersizligi mevcut (§ekil 4a, b). Kisaltma osteotomi- 
si tarzinda yapilacak olan guduk onariminin protez igin ideal 
uzunlukta kemik miktarini azaltabileceginden dolayi diifuniil- 
medi. Hastaya ipsilateral inferior pedikullu VRAM flep ile yu- 
mu§al< doku onarimi yapildi (§ekil 4c, d). Hastanm takiple- 
rinde herhangi bir komplikasyon tespit edilmedi (§ekil 5a, b). 

Olgu 4- Ate§li silah yaralanmasi sonucu sol uylukta, kemik 
ve uzerindeki kas-yumu§ak doku kayipli femur kirigi nedeniy- 
le ba§ka merkezde ameliyat edilen 34 ya§indaki erkek hasta 




§ekil 4. Olgu 2 (a) ampute femurun distalinde kemik yapi (direkt grafi, on-arka gbrunum), (b) uzerinde 
yumujak doku yetersizligi, (c) flebin kaldirilig ve defekt alana transferi, (d) ameliyat sonrasi gorunum. 
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Duymaz ve ark. Pedikullu rektus abdominis kas deri flebinin uyluk ve sirt defektlerinde kullammi 



§ekil 6. Olgu 4 (a) femurda kemik ve yumugak doku kayipli kirik 
(direkt grafi, yan gorunum), (b) direkt grafi, on-arka gorunum, (c) 
kemigi ortaya gikaran, 35x22 cm’ yumugak doku kaybi, (d) flebin 
kaldiriligi. 


kas-yumugak doku onarimi igin klinigimize sevk edildi. Mua- 
yenesinde femur distalinde kuadriseps femoris kas-tendinoz 
yapilarinda doku kaybi, femur distalinde kemik kayipli ve 
kemigi ortaya gikaran eksternal fiksator yerlegtirilmig femur 
kirigi (|ekil 6a, b), yaklagik 35x22 cm yumugak doku kaybi 
(§ekil 6c) izlendi. Hasta debridman sonrasi cerrahi teknikte 
anlatildigi gibi defektif femur kirigmi ortecek §ekilde plan- 
lanan ispilateral inferior pedikullu VRAM flebi (§ekil 6d) ve 
flep lateralindeki doku kayiplarina ise kismi kalinliktaki deri 



§ekil 8. Olgu 4 (a, b) enfeksiyon nedeniyle flep distalinin de- 
epitelize edilmesi ve kirik igerisine gomulmesi sonrasi yedinci gun 


gorunumu. 

greftleri (§ekil 7) ile onarim yapildi. Takip edilen giinlerde 
yara yeri enfeksiyonu uzerine enfeksiyon hastaliklari ile kon- 
siilte edilerek medikal tedavilerine imipenem ve vankomisin 
eklendi. Enfeksiyonda gerileme olmamasi uzerine flebin dis¬ 
tal yakla§il< 7 cm’lik kismi de-epitelize edilip femurun kemik 



§ekil 7. Olgu 4 (a, b) flebin defekt alana ve diz proksimaline kadar transferi, (c, d) flep laterallerine kismi 
kalinlikta deri grefti ile onarim. 
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Duymaz ve ark. Pedikullu rektus abdominis kas deri flebinin uyluk ve sirt defektlerinde kullanimi 



§ekil 9. Olgu 5 (a) pargali femur kirigi (direkt grafi, on arka gorunum), (b) femuru agikta birakan defekt alanin goriinumu, (c) 
flebin kaldiriligi ve defekt alana transferi, (d) flep laterallerindeki doku kayiplarmin deri grefti ile onarimlari. 


kaybi olan kirik bolgesine gomulmesiyle tedavi edildi (§ekil 
8 ). Pansuman onerisi ile taburcu edilen hastanm yurtdiginda 
bagka merkeze femur kirigi nedeniyle intrameduller givileme 
ile kirik fiksasyonunun yapildigi uyluk bolgesindeki turn yara- 
larin tamamen iyile§tigi rehabilitasyon egzersizlerine baglan- 
digi ogrenildi. 



§ekil 10. Olgu 5 ameliyat sonrasi 10. gun gorunum. 
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Olgu 5- Yetmig yedi yaginda erkek hasta ategli silah yara- 
lanmasimn neden oldugu sag uyluk yaralanmasi ve yumugak 
doku defekti klinigimize sevk edildi. Muayenesinde eksternal 
fiksator ile fiksasyon yapilmi§ sag mid-femoral-pargali-cisim 
kirigi, nonunion, ostemyelit ve yaklajik 20x 13 cm’lik yumugak 
doku defekti mevcuttu (§ekil 9a, b). Hastaya ipsilateral infe¬ 
rior pedikullu VRAM flep ile yumu§al< doku onarimiyla flep 
laterallerine ise kismi kalinlikta deri grefti ile onarim yapildi 
(|ekil 9c, d). Erken ddnem takiplerinde sorun ya§anmadi (§e- 
kil 10). Hasta femur kirik stabilizasyonu igin ba§ka merkeze 
taburcu edildi. 

TARTI§MA 

Ekstremite yaralanmasi olan olgularda ekstremiteyi kurtarma- 
ya yonelik yakla$imlar daha dogru ve kabul edilir bir tedavi 
yakla§imi haline gelmiftir. Ampute olan olgularda ise prote- 
zin uygun tarzda kullamlabilmesi ve ekstremite rehabilitasyo- 
nunun en iyi §ekilde yapilabilmesi igin gudugun yeterli kemik 
boyutuna ve yumu§al< doku destegine ihtiyag vardir. Uyluk 
bolgesindeki yiizeysel doku kayiplari onarimlarinda bu bolge- 
deki kas ve yumugak doku yapilarmin bollugu nedeniyle lokal 
flepler veya sadece cilt greftleri ile rekonstruksiyonlar siklikla 
gunluk pratikte tercih edilmektedir. Ancak genig ve derin de- 
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fektlerde cilt greftlemeleri veya vakum destekli yara bakimla- 
ri; olii bofluklarin fazla miktarda olmasi ve bu bofluklari dol- 
durmada yetersiz kalmalari, kemik veya metalik implantlarin 
ortaya giktigi olgularda ise greft tutabilirligi olmayacagindan 
dolayi uygun tedavi yaklafimlari degildir. Lokal kas fleplerinin 
kullanilmasi; kemigi ekspoze edecek derecede geni§ defektler 
i^in bu bolge kaslarmin hipovaskiiler yapida ve travma durum- 
larinda ise fibrotik olmasindan dolayi tercih edilmemektedir. 
Ayrica halihazirda mevcut doku kaybimn olufturdugu morbidi- 
teye ek olarak kullamlacak lokal kas flebinin kendi fonksiyonel 
kayiplarim da beraberinde getirebilecektir. 1151 Serbest fleplerin 
kullanimiysa; alici guvenli damar azligi ve alici damarin travma 
bolgesine (zone of injury) veya enfekte alana yakinliklari, yuk- 
sek vaskuler komplikasyon oranlari, mikrocerrahi tecriibe ge- 
reksinimi, pedikullu flepler ile kiyaslandiginda uzun operasyon 
suresi gibi dezavantajlarindan dolayi nadirdir. 1 ' 61 

Literaturde pedikullu RAM flebi gogiis duvari, sternum, pe- 
rine, pelvik, kasik ve vajina rekonstriiksiyonlarinda daha yay- 
gin olarak kullamlmasina ragmen 11,21 uyluk bolgesindeki defekt 
onarimlarinda kullammi daha nadir bildirilmi§tir. [3 “ 9] Brain ve 
ark. uyluk ve kasik bolgesinde lokalize, gogunlugunu yumu- 
§al< doku sarkomlarin olufturdugu ve ameliyat oncesi radyo- 
terapi alan 50 hasta ile en geni§ olgu galifmasina sahip klinik 
$ali§malarinda, yaptiklari 5 I RAM flep cerrahisinde total flep 
kaybimn higbir olguda rastlanmadigini, sadece iki olguda kismi 
flep kaybi gozlemlediklerini, 12 olguda (%24) yara yeri komp- 
likasyonlari geliftigini belirtmiflerdir. Bir^ok klinik $ali§mada 
alt ekstremite sarkomu nedeniyle serbest veya lokal flep ile 
ameliyat edilen olgularda yara yeri komplikasyon oranlari %I9 
ile 35 arasinda bir oranda biIdiriImi§tir. [ 17 “ 19] Ancak turn bu ?a- 
liftnalarda yiiksek yara yeri komplikasyon oranlarina hastalarin 
ameliyat oncesi radyoterapi almalarimn neden oldugu soyle- 
nebilir. (Jalifmamizdaki bir olguda (Olgu 4) flep transferi son- 
rasi, flep altindan ve femur pariah kirik bolgesinden yara yeri 
enfeksiyonu geli§ti ve flebin distal kismimn de-epitelize edilip 
defektif kisma gomiilmesi ile tedavi edildi. 

Lumbo-sakral bolgedeki doku defektleri onarimi en gu? alan- 
lardan biridir. Sakral bolge defektleri i<;in bilateral gluteal iler- 
letme flepleri de tammlanmi§. [131 Ancak radyoterapi alan veya 
gluteal damarlari hasarli olan olgularda flep guvenli bir fekilde 
kaldirilamayacagi gibi lomber bolge defektleri ign uygun tedavi 
se^enekleri degildirler. Latisimus dorsi kas flebi lomber ve list 
sirt bolgesi defektlerin onarimlarinda hem torakodorsal pedi- 
kiil (proksimal tabanli) hem de sekonder segmental pedikul 
iizerinden (distal tabanli veya ters akimli flep) kaldirilarak kul- 
lamlabilir.l 20 ' 221 Olgumuzdaki gibi daha distal defektlerde prok¬ 
simal tabanli olarak transferi uygun olmayip ters veya rever¬ 
se olarak hazirlanmasi gerekmekte; ancak, ozellikle cilt adasi 
ihtiyaci oldugunda flebin torakodorsal pedikiile yakin bolge- 
lerinde venoz yetmezlige bagli yiiksek oranda flep kayiplari 
bildirilmektedirJ 231 Bunu onlemek i$in venoz “supercharge” 
§eklinde anastomazlar tanimlanmiftir. 124 ' 251 Ancak ilave mikro¬ 
cerrahi deneyimi gerektirmesinin yam sira, bu bolgede kolay 


ulafilabilir ve guvenli bir vaskuler yapiyi bulmak kolay olmadigi 
gibi olgumuzdaki gibi mayin patlamasi ve ilave cerrahi iflemler 
gegrmif olgularda imkansiz olabilmektedir. Benzer gerek^e- 
lerden dolayi serbest fleplerle onarimlar bu bolge defektleri 
igin nadiren bafvurulan tedavi se^enekleridir. Her ne kadar 
Mathes sirt bolgesi defektlerin onarimlarim inceledigi ve de- 
tayli tartiftigi galijmasinda RAM flebinden bahsetmemi§ [261 
olsa da transabdominal RAM flep transferi sakral bolge de- 
fekleri igin uygun se^enek olarak sunulmu§tur. [IO HI Miles ve 
ark. transpelvik RAM fleple onarimi yapilan 10 sakrektomi 
defektli ^alifmalarinda higbir olguda kismi ya da total flep kay¬ 
bi olmadigim, flep tiinelizasyonu sirasinda herhangi karin i^i 
problem geli§medigini ancak be§ olguda minor komplikasyon 
geliftigini (ddrdiinde minor yara yeri ayrilmasi ve birinde se- 
roma) bildirmiflerdir. 1 ' 21 Bef olgudan Cii;unun ameliyat oncesi 
donemde radyoterapi alan hastalar oldugunu ve radyoterapi- 
nin komplikasyon riskini artirdigim da ileri siirmuflerdir. Diger 
bir klinik ^alifmada 12 kismi veya total sakrektomili hastada 
transabdominal RAM fleple onarimlar yapilmif, flep kaybi ol- 
maksizin sadece ii^ olguda minor yara yeri komplikasyonlar 
geliftigi belirtilmi§tir. [l0] Olgumuzda defekt sakral bolgenin sii- 
periorunda L2-L5 omurgalar arasinda idi. Bu yoniiyle klasik 
olarak tammlanmif sakrektomi sonrasi transabdominal RAM 
onarimlarindan farklilik gostermektedir. Bu yiizden sadece bu 
olgumuzda standart VRAM yerine “ekstended” RAM feklinde 
modifikasyon yapildi. Olgumuzdaki gibi ge^irilmif karin ope- 
rasyonu veya abdominal skarin olmasi RAM flebinin kaldiril- 
masi igin kontrendike degildir. Skarin tarn orta hatta olmasi 
daha lateralde kalan pedikiilun saglam oldugunu dufundurdii. 
§iiphe duyulan durumlarda manyetik rezonans anjiyogra- 
fi, bilgisayarli tomografi anjiyografi veya klasik anjiyografi ile 
ameliyat oncesi donemde inferior epigastrik arter bikiinlugii 
degerlendirilebilmektedir. Bu ameliyatin tek dezavantaji plas- 
tik cerrahlarin batin i$i anatomiye yabanci olmasindan dolayi 
genel cerrah destegine ihtiya? duyulmasi ve ameliyat sirasinda 
hastamn pozisyon degifiklik gereksinimidir. 

RAM flep transferi sonrasi donor alan morbiditesi olarak ab¬ 
dominal “bulge” veya fitik oram yaklafik % 12-13 oranlarinda 
bildirilmiftir. 13,41 (Jalifmamizda hi^bir olguda abdominal bolge 
ile ilgili komplikasyon tespit edilmedi. Bu, flep hazirlanmasi si¬ 
rasinda anteriyor rektus fasyayi mumkiin oldugu kadar flebe 
dahil etmeden hazirlamp donor alamn primer olarak kapatil- 
masinin saglanmasi ve ilave yama kullanilmasi ile agklanabilir. 
Ayrica flep transferinin alt ektremite rekonstruksiyonu olan 
olgularda inguinal ligementin altindan yapilmasi flebin daha 
distale rahatlikla transferini saglayabildigi gibi anteriyor rek¬ 
tus fasyasmin arkuat ^izginin altinda (arcuate line) rahatlikla ve 
gerilimsiz bir fekilde primer olarak kapatilmasina izin vermif- 
tir. Olgu I hari^ turn olgularimizda flep hazirlanmasi sirasin¬ 
da flebin pubik gikinti-simpisis pubis ile olan turn baglantilari 
tamamen serbestlendi ve aynen serbest flep hazirlanifi gibi 
inferiyor epigastrik arter eksternal iliak artere kadar tama¬ 
men iskeletize edildikten sonra defekt alana transfer edildi. 
Bu, flepte ge^ici venoz yetmezlige sebep olmasina ragmen 
hem flebin daha distale transferini sagladi, hem de arkuat g iz- 
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ginin altinda defektin primer olarak kapatilmasina engel olan 
kasin pubik baglantilarinin onune geg§mesini sagladi. Ge^ici 
venoz yetmezligin sebebi olarak flep hazirlanmasi sirasinda pe- 
dikuldeki geq ici vazokonstriiksiyonlar olabilecegi gibi pedikii- 
lun tunelizasyonu sonrasi transferinde gerilimin neden oldugu 
du§iinuldu. Hastalarin yatagina alindiklarindan itibaren kal^a 
eklemlerinin 30 derece fleksiyone getirilmesi ile flepteki ve¬ 
noz yetmezlik sorunu tedavi edildi. Takip eden giinlerde kal^a 
fleksiyon a^ilari azaltildi ve alt ekstremite tarn kalga ekstan- 
siyonuna (en gee; yedi gun i^erisinde) getirildi. Turn bunlara 
ilave olarak flebin aynen serbest flep gibi hazirlamp gerilimsiz 
olarak distale ta§inmasinin bir diger avantaji da RAM flebinin 
standart olarak hazirlanmasina (VRAM gibi) imkan saglar ve 
“ekstended” veya modifiye edilmeden ilave abdominal insiz- 
yon ve skar geli§imini onler. 

Sonu^ olarak, £ali§mamizda flep hazirlamrken serbest flep gibi 
pedikul uzerinden ada §eklinde ve pubik baglantilarin ortadan 
kaldirilmasi ve uyluk bolgesine inguinal ligementin altindan ta- 
finmasi §eklindeki modifikasyonumuz daha fazla kas-yumu§ak 
doku transferi imkam saglar, daha geni§ bir rotasyon arki verir, 
flebin daha distale ta§inmasim kolayla§tirir, donor alanda fas- 
yanin tabakalar §eklinde primer olarak kapatilmasina izin verir 
ki bu da muhtemel abdominal komplikasyonlarin geli§imini or¬ 
tadan kaldirir veya en aza indirger. Ayrica “ekstended” olarak 
kaldirildiginda sakral bolgeden daha superior bolgedeki defekt 
alanlara ta§ima imkam saglar. 

£ikar ortu§mesi: £ikar ortu§mesi bulunmadigi belirtilmiftir. 
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ORIGINAL ARTICLE - ABSTRACT 


Using pedicled rectus abdominis musculocutaneous flaps in thigh and lumber defects 

Ahmet Duymaz, M.D., 1 Furkan Erol Karabekmez, M.D., 2 Mustafa Keskin, M.D. 3 

’Department of Plastic, Reconstructive and Aesthetic Surgery, Akademi Hostpital, Antakya; 

department of Plastic, Reconstructive and Aesthetic Surgery, Abant Izzet Baysal University Faculty of Medicine, Bolu; 
department of Plastic, Reconstructive and Aesthetic Surgery, Istanbul Medipol Hostpital, Istanbul 

BACKGROUND: A series of previously described but rarely used variations of the pedicled, extended or vertical rectus abdominis musculocuta¬ 
neous flap (Extended RAM, VRAM) were reviewed. 

METHODS: Skin paddle dimensions, ranged 8 to 28 cm in width and 10 to 35 cm in length, were used in five consecutive patients. Four flaps were 
placed deep to the inguinal ligament to repair the thigh as proximal to the knee region; the remaining one flap was passed transabdominally to 
cover the defect of the lumbar region. 

RESULTS: No flaps necrosis were seen and in one case wound healing problems required minimal operative intervention. 

Successful transfer of the VRAM and extended RAM with low rate of complication for the thigh and lumbar region defects were demonstrated to 
be safe and reasonable options of flap reconstruction. 

DISCUSSION: The flaps had the advantages of being robust and well-vascularized, easy and fast to harvest, and not requiring microsurgery expe¬ 
rience. 

Key words: Pedicled rectus abdominis musculocutaneous flaps; thigh and lumber defects. 
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OLGUSUNUMU 


Ate§li silah yaralanmasinda atipik seyir 

Dr. Mert Ay gun, Dr. Cumhur Murat Tulay 


§anliurfa Mehmet Akif inan Egitim veAra§tirma Hastanesi, Gogiis Cerrahi Klinigi, §anliurfa 

OZET 

Ate§li silah yaralanmalari yaygin bir medikal-legal sorun tejkil eden konulardan biridir. Bu tur yaralanmalarin olu§turdugu atipik trakt 
hatlari tarn ve tedavide zorluklar gkarabilmektedir. Bu yazida. sag uyluk on bolgesinden meydana gelen atejli silah yaralanmasimn sag he- 
mitoraksa uzanan atipik seyrini sunduk. Ate§li silah yaralanmasi nedeniyle 67 ya§indaki Suriyeli multeci erkek hasta acil servise getirildi. 
Sag uyluk on medial bolgesinde mermi giri§ deligi tespit edildi, ancak gki§ deligi yoktu. Toraks tomografisinde mermi sa| hemitoraksda 
tespit edildi, hasta diyafragma rupturu ve akciger parankim hasari nedeniyle operasyona alindi. Ate§li silah yaralanmalarinda mermi 
<;ekirdeginin saptanamamasi durumunda diger vucut kisimlarinin radyolojik goruntulemesi mutlak yapilmalidir. 

Anahtar sozciikler: Ate§li silah; atipik seyir; toraks yaralanmalari. 


GiRi§ 

Ate§li silahlarin ozellikle 19. yuzyilin ikinci yarisinda buytikge- 
li§im gostermelerine paralel olarak turn dunyada atefli silah 
yaralanmalariyla olduk^a sik kar§ila§ilmaktadir. Bu tip yara- 
lanmalar e§lik ettigi organ ve damar yaralanmalarina paralel 
olarak yiiksek morbidite ve mortaliteye sebep olabilirler. To¬ 
raks igndeki organlarin hayati onemi ile dogru orantili olarak 
penetran toraks travmalari yiiksek mortalite ve morbitideye 
sahiptir. [l ’ 2] E§lik eden ekstratorasik organ yaralanmalari mor¬ 
talite ve morbitideyi artiran nedenler olup dikkatli incelenme- 
si gerekmektedir. 

Bu yazida, sag uyluk on bolgesinden meydana gelen ate§li silah 
yaralanmasimn sag hemitoraksa uzanan atipik seyrini sunduk. 

OLGU SUNUMU 

Altmi§ yedi ya§inda Suriyeli multeci erkek hasta atefli silah 
yaralanmasi nedeniyle acil servise getirildi. Yapilan ilk muaye- 
nesinde sag uyluk on medial bolgesinde muhtemel mermi girif 
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deligi tespit edildi, ancak gki§ deligi yoktu. Bilinci agk, vital 
bulgulari kararli seyreden hastamn yapilan fizik muayenesinde 
ek bulguya rastlanmamasi uzerine ekstremite grafisi ?ekildi. 
Mermi fragmantasyonlari saptanan hastaya, karin grafisi ve 
akciger grafisi istendi (§ekil I). Merminin sag hemitoraksda ol- 
dugunun goriilmesi uzerine hastaya torakoabdominal tomog- 
rafi <jekilip radyoloji tarafindan degerlendirmesi yapildiginda, 
karaciger sag lob posterior segment inferiyor kesimde yakla- 
51 k 3 cm’lik parankimal laserasyon ve sag posteriyor pararenal 
fasiada en kalin yerinde 12 mm olgiilen hematom goriinumu 
izlendi. 

Karin tomografisinde serbest hava tespit edilmedi. Hastamn 
<;ekilen toraks tomografisinde hemopnomotoraks ve akci- 
gerde kontiizyon olmasi uzerine hastaya sag tup torakostomi 
uygulandi (§ekil 2). Yakla§il< 350 cc hemorajik drenaj ve ma- 
sif hava kagagi tespit edildi. Hasta ilgili boltimler tarafindan 
degerlendirildi. Genel cerrahi ve iiroloji tarafindan fiziksel 
inceleme ve radyoloji raporu dogrultusunda konservatif yak- 
lagm tercih edilmesiyle hasta gogiis cerrahi yogun bakima 
yatirildi. Masif hava ka^agimn ve saatlik toraks tiipii takibin- 
de ilk dort saatte 200 mlt hemorajik drenajin devam etmesi 
uzerine operasyon hazirligim takiben hastaya monolumen 
entubasyon sonrasi sag posterolateral torakotomi uygulan- 
di. Eksplorasyonda diyafragma rupturu olan hastada sag alt 
ve list loblarda atefli silah yaralanmasina bagli trakt olu§umu 
goriildii. Akcigerde merminin trakti boyunca yogun hava ka- 
?agi ve aktif parankim kanama alanlari tespit edildi. Mermi 
list lobdan gkartilip hasarli alanlara pnomorafi uygulandi. Di- 
yafram emilemeyen diki§le kapatildi. Ameliyat sonrasi yogun 
bakima ekstube olarak alinan hastamn klinik seyrinde komp- 
likasyon geli§memesi uzerine ameliyat sonrasi be|inci giinde 
taburcu edildi. 
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§ekil 1. Ameliyat oncesi akcigerde mermi gekirdegi. 


TARTI§MA 

Turn travmalar igerisinde toraks travmalari oram %25-30 
olup, bu oramn %70’i kiint, %30’u ise penetran travmalardirf 31 
Toraksa nafiz ate§li silah yaralanmalari pek gok degifik klinik 
tablo ile sonuglanabilir. Travma sonucu meydana gelen morbi- 
dite ve mortalite hasar goren yagamsal yapilar nedeniyledir. 11,21 
Bu nedenle bu tip yaralanmalari dikkatli bir gekilde degerlen- 
dirmek gok onemlidir. Vaskiiler yaralanma, bron§ yaralanma- 
si veya geni§ pulmoner laserasyonlarda kama rezeksiyondan 
pndmonektomiye uzanan cerrahi yapilabilir. [4_6] 


Ate§li silahlar yiiksek veya du§uk kinetik enerjili olarak ikiye 
ayrilabilir. Askeri silahlar genellikle yiiksek kinetik enerjili olup, 
fehirlerde bireylerin kullandigi silahlar genellikle diigiik kine¬ 
tik enerjilidir. Bu tip diigiik kinetik enerjili silahlarin mermileri 
garpma ve dokuyu ba§ka bir tarafa itme egilimindedir, bununla 
beraber mermilerin rotasyonel karakterlerinden dolayi doku 
igerisinde seyrettikleri yol degigken olabilir. Ayrica travmanm 
gergekle|tigi dokunun karakteri de onemlidir; yiiksek elasti- 
site ve dii§iik dansite dokunun travmadan daha az zarar gor- 
mesini saglar. PI 

Kimi zaman toraks duvarina gelen mermi, deriyi delecek hiza 
sahip iken kemigi delemez. Bu durumda yoniinii degi§tire- 
rek cilt altindan elipsoid bir yol izler ve tekrar cildi delerek 
viicudu terk eder. Bu gibi durumlarda girij ve giki§ delikleri 
incelendiginde merminin toraks kavitesine girip giktigi gibi bir 
yanilgi olu§abilir. [8] Farkli anatomik viicut alanlarindan mermi 
giri§i olup, lezyon bolgesinden gok farkli yerlere merminin 
ulaftigi olgular rapor edilmi§tir. [9] Ancak bizim olgumuzun 
ozelligi en yiiksek kinetik enerjiye sahip oldugu uyluk bol¬ 
gesinden itibaren enerji kaybederek toraksa kadar ula§an ve 
akcigerin igine saplanarak kalan, ancak gegtigi karin organla- 
rinda hayati tehlike olu|turacal< etkiye sebebiyet vermeden 
enerjisinin en az oldugu bolgede en biiyuk hasari olu§turmuf 
olmasidir. Ate§li silah yaralanmalarinda giri§ yerine gore yapi- 
lan goriintiileme yontemlerinde ozellikle giki| deligi olmayan 
olgularda mermi gekirdeginin saptanamamasi durumunda di- 
ger viicut kisimlarmin radyolojik goriintiilemesi mutlak ya- 
pilmalidir. 



§ekil 2. Uyluktan giren merminin batinda cerrahi patolojiye neden olmadan akcigere ulagmasi ve hemopno- 
motoraks gbriiniimu. 
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Atefli silah yaralanmalarinda durumu stabil olan hastalarda 
yapilacak dogru degerlendirmeler gereksiz operasyonlari en- 
gelleyecegi gibi olu§abilecek mortalite ve morbiditelerin de 
online geglebilmektedir. 

£ikar ortu§mesi: £ikar ortu§mesi bulunmadigi belirtilmi§tir. 
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CASE REPORT - ABSTRACT 


Atypical trajectory of gunshot injury 

Mert Aygun, M.D., Cumhur Murat Tulay, M.D. 

Department of Thoracic Surgery, §anliurfa Mehmet Akif inan Training and Research Hospital, §anliurfa 

ABSTRACT 

Gunshot injuries are common medical-legal issues. Atypical tract lines resulting from this type of injuries cause difficulties in diagnosis and treatment. 
In this paper, a gunshot injury on the right anterior thigh extending to the right hemithorax was presented. A 67-year-old Syrian refugee patient was 
brought to the emergency service due to gunshot injury. Bullet entrance hole was determined on the right anterior thigh region; however, exit side 
could not be seen. Bullet was determined on the right thorax at tomography and the patient was taken to operation due to diaphragm rupture 
and lung parenchymal injury. Other body parts must be examined radiologically for the bullet which cannot be determined at gunshot injury side. 
Key words: Atypical tract; gunshot; thoracic injuries. 
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CASE REPORT 


Traumatic abdominal hernia complicated by 
necrotizing fasciitis 

Aleix Marti'nez-Perez, M.D., Gonzalo Garrigos-Ortega, M.D., Segundo Angel Gomez-Abril, M.D., 
Eva Marti-Marti'nez, M.D., Teresa Torres-Sanchez, M.D. 


Department of General and Digestive Surgery, Hospital Universitario Doctor Peset, Valencia, Spain 

ABSTRACT 

Necrotizing fasciitis is a critical illness involving skin and soft tissues, which may develop after blunt abdominal trauma causing abdomi¬ 
nal wall hernia and representing a great challenge for physicians. A 52-year-old man was brought to the emergency department after 
a road accident, presenting blunt abdominal trauma with a large non-reducible mass in the lower-right abdomen. A first, CT showed 
abdominal hernia without signs of complication.Three hours after ICU admission, he developed hemodynamic instability.Therefore, a 
new CT scan was requested, showing signs of hernia complication. He was moved to the operating room where a complete transversal 
section of an ileal loop was identified. Five hours after surgery, he presented a new episode of hemodynamic instability with signs of 
skin and soft tissue infection. Due to the high clinical suspicion of necrotizing fasciitis development, wide debridement was performed. 
Following traumatic abdominal wall hernia (TAWH), patients can present unsuspected injuries in abdominal organs. Helical CT can 
be falsely negative in the early moments, leading to misdiagnosis. Necrotizing fasciitis is a potentially fatal infection and, consequently, 
resuscitation measures, wide-spectrum antibiotics, and early surgical debridement are required.This type of fasciitis can develop after 
blunt abdominal trauma following wall hernia without skin disruption. 

Key words: Abdominal trauma; necrotizing fasciitis; surgery; wall hernia. 


INTRODUCTION 

Traumatic abdominal wall hernia (TAWH), with a low occur¬ 
rence rate, is usually caused by high-energy traumas where 
patients can also present unsuspected injuries in the abdomi¬ 
nal organs. 


agnosis and treatment result in poor outcomes. 121 Helical CT 
can be normal in the early moments, leading to misdiagnosis. 
Necrotizing fasciitis is a critical illness produced by a blunt 
abdominal trauma causing abdominal wall hernia. 

CASE REPORT 


While bowel injuries are less frequent (6%), [l] the organs 
most frequently affected in blunt abdominal trauma are the 
spleen (30%), liver (25%), and kidney (20%). 

In isolated bowel injury, sepsis originated from perforated 
intestinal loop is the principal severe postoperative complica¬ 
tion and the main cause of death. Delay in presentation, di- 
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A 52-year-old man was brought to the emergency depart¬ 
ment after a road accident (impact after crashing his motor¬ 
bike into a car), presenting blunt abdominal trauma (handle¬ 
bar injury) without CET or loss of consciousness. 

A preliminary examination was performed, where the patient 
remained stable with distended abdomen and presented a 
new apparition, a large non-reducible mass in the lower-right 
abdominal region, with eroded skin and surrounding hema¬ 
toma. Early blood tests showed hemoglobin 13.2 mg/I and 
21500 leukocytes with neutrophyiia. A chest-abdominal CT 
was performed, indicating haemoperitoneum in the right 
hemi-abdomen and a TAWH, without signs of complication. 
Retroperitoneal and mesenterium hematoma compressing 
the vena cava were also evidenced. 

The patient was admitted in the ICU, with empiric antibiother¬ 
apy; three hours later he suddenly developed hemodynamic 
instability. After resuscitation, a new CT scan was requested 


Ulus Travma Acil Cerrahi Derg, November 2014, Vol. 20, No. 6 


455 







Martinez-Perez et al. Traumatic abdominal hernia complicated by necrotizing fasciitis 



Figure 1. (a) Coronal CT scan upon admittance, showing haemoperitoneum in left abdomen and uncomplicat¬ 
ed TAWH with small bowel loop, (b) Coronal CT three hours after ICU admission with important subcutaneous 
and intramuscular emphysema in the right flank and bowel wall thickening in the hernia, suggesting a bowel 
perforation. 


showing significant changes in the hernia including subcutane¬ 
ous and intramuscular emphysema, and significant bowel wall 
thickening (Fig. I). Due to the suspicion of hollow viscus per¬ 
foration, the patient was transferred to the operating room. 

After skin incision, an important subcutaneal collection with 
intestinal content was appreciated; however, infectious signs 
in soft tissues were not evidenced. Fascia and muscle were 
exposed, and perforation of the peritoneum, due to trauma, 
was observed. A complete transversal section of an ileal loop 
was also identified. Lavage of abdominal cavity and a manual 
terminal ileal anastomosis by suturing the mesenteric defect 
were performed, and the skin remained open. 

Five hours after the procedure, the patient suddenly 



Figure 2. Day 5: Necrotizing fasciitis affecting the lower anterior 
abdominal wall and right thigh after wide surgical debridement. 
Penrose drainages were placed in order to prevent retention of 
secretions and facilitate subsequent washing. 


developed a new episode of hemodynamic instability and 
physical examination revealed induration of surgical wound 
with dark fluid flowing from it. Crepitation in adjacent skin 
was appreciated and was also noted in the thorax and right 
thigh. Due to the clinical suspicion of necrotizing fasciitis, the 
patient was immediately transferred to the operating room, 
where wide debridement was performed by excising necro¬ 
tized tissues and through lavage using H 2 0 (Fig. 2). 

The patient was re-admitted in the ICU, where his critical 
management continued with wide-spectrum antibiotics (me- 
ropenem, linezolid and fluconazole). A microbiological test 
of wound liquid indicated growth of £. coli, Enterococcus fae- 
calis, and Streptococcus mitis (Fig. 3). He had a slow recovery 
consisting continued washing of the wound and decreased 


ANTIBIOTHICS EMPLOYED 

DAY 2 



0 10 20 30 40 50 

DAY 


Figure 3. Antibiotics employed: Day 18: Meropenem was changed 
with the combination of Piperaziline-Tazobactam + Colistine due 
to cholestasis. Day 8: Linezolid was changed to Vancomycin for 
thrombocytopenia. 
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Figure 4. Three months after surgery, showing wound healing. 

dosages of drugs. Ventilatory support was discontinued 25 
days after the trauma. Three days later, oral intake was initi¬ 
ated and well-tolerated. On the 52nd day, the patient was 
discharged and remitted to the plastic surgery unit, where his 
wound continues to be treated to date (Fig. 4). 

DISCUSSION 

Since the first case of TAWH reported in 1906 by Selby, there 
have not been many cases published or clinical guidelines vali¬ 
dated for its management. This kind of injury is usually pro¬ 
duced by high-energy blunt trauma; however, in our case a 
low-energy impact (handlebar injury) was the origin. Increase 
in abdominal pressure associated with a combined tangential 
force was hypothesized to be the cause of muscle and fascial 
disruption. [2] 

Principal CT bowel perforation signs include bowel wall thick¬ 
ening, bowel wall discontinuity, and presence of extra-luminal 
air. 131 There are studies on CT effectiveness in hollow viscus 
perforation in blunt abdominal trauma with 26.3% false nega¬ 
tives in the first CT, which decreases when repeated after 24- 
72h. [4] As observed, in case of high clinical suspicion of bowel 
perforation with negative CT, a new CT scan is required. 

The infection was considered to have developed before the 
surgery, due to the presence of subcutaneal and intramuscu¬ 
lar emphysema in the preoperative CT scan and the presence 
of intestinal microflora with absence of skin germs in the cul¬ 
ture. It is possible that an earlier radical surgery would have 
improved the patient’s outcome, but the first intervention 
revealed no signs of infection, and thus, did not result in a 
more aggressive management. However, early intervention in 
TAWH without delayed diagnosis and intervention leads to a 
significantly better outcome. 151 

Necrotizing fasciitis (NF), not causing mionecrosis, is a po¬ 
tentially fatal infection involving skin, subcutaneous tissue and 
muscle. Streptococcus group A and Staphylococcus aureus (alone 
or in synergism) are usually considered the initial infecting bac¬ 
teria shortly after the start of the onset of the disease con¬ 
tamination with their own aerobic and anaerobic microflora. 
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Regarding microbiological findings, the patient presented NF 
type I, the most frequent type (70-80%), caused by polymi¬ 
crobial symbiosis and synergism. [6] 

Generally agreed NF therapeutic algorithm include patient’s 
resuscitation, broad spectrum antibiotics, which must later 
be adjusted to adequately cover organisms obtained in the 
initial culture, and early debridement of all dead tissue, which 
should be repeated every 24-48 hours, obtaining gram stain 
and culture from the wound. Other measures such as hyper¬ 
baric oxygen therapy can be considered in the hemodynami- 
cally stable patient, if available. 

Antibiotherapy alone is not an option since, among other 
things, tissue hypoxia and ischemia do not permit an ade¬ 
quate delivery of antibiotics to the tissue. The combination 
of antibiotics should cover a broad spectrum of anaerobes 
and aerobes, gram-positive and gram-negative. A combina¬ 
tion covering all was used in this patient including meropen- 
em-linezolid-fluconazole; however, others such as penicillin, 
g-clindamycin-gentamicin have also been used with positive 
results. Due to the increasing number of MRSA infections, 
daptomycin or linezolid should be used until the infection is 
excluded (vancomycin is in use, but it has no effect on exo¬ 
toxin damage). 171 

It is important to remember that in the case of a high sus¬ 
picion of bowel perforation in a TAWH with negative CT, it 
should be repeated. Furthermore, if the second CT scan is 
also negative and there is still high clinical suspicion of bowel 
perforation, surgical exploration is mandatory. 

There are cases reported in the literature linking NF after ab¬ 
dominal surgery procedures, such as inguinal hernia repair 181 
or strangulated umbilical 191 and inguinal 1101 hernia. However, 
we did not find previous reports of NF caused by traumatic 
abdominal wall hernia. 
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Nekrotizan fasiit ile komplike travmatik abdominal herni 

Dr. Aleix Martmez-Perez, Dr. Gonzalo Garrigos-Ortega, Dr. Segundo Angel Gomez-Abril, 

Dr. Eva Martl-Martinez, Dr. Teresa Torres-Sanchez 

Genel ve Sindirim Cerrahisi Servisi, Doktor Peset Universite Hastanesi, Valensiya, Ispanya 

Nekrotizan fasiit deri ve yumu§ak dokulari etkileyen, kunt karin travmasindan sonra geli§ebilen, karin duvari hernisine neden olan ve doktorlar ign 
buyiik bir sorun olu§turan kritik onemde bir hastaliktir. Elli iki yagndaki erkek bir trafik kazasi ardindan acil servise kunt karin travmasina bagli sag alt 
karin bolgesinde redukte edilemeyen buyuk bir kitle ile getirildi. ilk BT herhangi bir komplikasyon bulgusu olmayan bir abdominal herniyi gostermi§ti. 
Yogun bakim unitesine kabulden u<; saat sonra, hastada hemodinamik instabilite geli§tiginden yeniden bir BT taramasi istendi. Ameliyathaneye geti¬ 
rildi ve ameliyatta ileal bagirsak segmentinin tumuyle enine yarilmi§ oldugu saptandi. Cerrahiden be§ saat sonra deri ve yumu§ak doku enfeksiyonu 
belirtileriyle birlikte yeni bir hemodinamik instabilite atagi gegrdi. Yuksek bir klinik nekrotizan fasiit geli§me ku§kusu nedeniyle geni§ bir debridman 
yapildi. Karin duvari hernisi ardindan hastalar karin organlarinda ku§kulamlmaayan yaralanmalarla gelebilir. ilk dakikalarda gekilen spiral BT yalanci 
negatif sonuglara ve neticede yanli§ tamya yol agabilir. Nekrotizan fasiit olumcul olabilen bir enfeksiyon oldugundan sonugta resusitasyon onlemleri, 
geni§ spektrumlu antibiyotikler ve erken donemde cerrahi debridman gerekir. Bu tip fasiit kunt karin travmasina bagli deri butunlugunun bozulmadigi 
karin duvari hernisi sonrasi bu tip fasiit geli§ebilir. 

Anahtar sozcukler: Abdominal travma; cerrahi; duvar hernisi; nekrotizan fasiit. 
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Complete cervical tracheal transection caused 
by blunt neck trauma: Case report 
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ABSTRACT 

This study aimed to report the survival of a rare case of complete tracheal transection followed by blunt neck trauma. A 66-year-old 
man was presented in the emergency room after a motorcycle accident in which a rope was wrapped around his neck. Although alert, 
he was in respiratory distress. A computed tomographic scan showed transection of the cervical trachea. Emergency neck exploration 
revealed that the tracheal laceration had been cut from the tracheal anterior third ring to the posterior first ring and the anterior 
esophageal wall had ruptured. Laryngectomy, tracheostomy, and esophagopharyngeal anastomosis were performed. Prompt airway 
management and immediate neck exploration is important for survival in these cases. 

Key words: Blunt injuries; rupture; trachea. 


INTRODUCTION 

Traumatic tracheal injury after blunt neck trauma is rare; 
however, most patients with complete tracheal transection 
usually die at the scene due to loss of airway. 1 ' 1 The few, who 
survive and arrive at a hospital, pose a diagnostic and thera¬ 
peutic challenge to the trauma team. These patients may suf¬ 
fer fatal outcomes when misdiagnosed or long-term compli¬ 
cations, if treated improperly. 121 Early diagnosis and treatment 
of tracheal injuries lead to the best outcome. Nevertheless, 
emergency physicians have limited experience in these cases 
and have reached no consensus on its management. 1 ? 1 

In this paper, our experience with one survivor of complete 
cervical tracheal transection caused by blunt neck trauma 
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combined with esophageal rupture and review of the relevant 
medical literature were reported. 

CASE REPORT 

A 66-year-old man was presented in the emergency room 
after a motorcycle accident in which a rope was wrapped 
around his neck. Although alert, he was in respiratory dis¬ 
tress. His motor and sensory neurologic signs were normal. 
He had neck fluctuation on breathing and initial pulse oxim¬ 
etry saturation (Sp0 2 ) was 93%. The vital signs included a 
blood pressure of 134/80 mmHg, a heart rate of 102 beats/ 
min, a respiratory rate of 22 breaths/min, and an axillary 
temperature of 36.2°C. Significant crepitus was noted on his 
neck area. Massive subcutaneous emphysema was present on 
a lateral cervical spine radiograph and pneumomediastinum 
was seen on a supine chest radiograph (Fig. I). Fiber optic 
bronchoscopy guided endotracheal intubation was planned; 
however, 10 minutes after the patient’s arrival in the emer¬ 
gency room, he showed agitation, cyanotic change, and a 
decrease in Sp0 2 at 81%. Despite aggressive and effective 
ambu-bagging with manual airway maintenance, Sp0 2 did not 
increase. Therefore, urgent orotracheal intubation was done. 
There was large amount of blood in the mouth and the right 
epiglottic area was swollen. His Sp0 2 increased to 98% after 
orotracheal intubation. Computed tomographic scan (CT) of 
the neck and chest revealed transection of the cervical tra¬ 
chea above the thoracic inlet, pneumomediastinum, and sub- 
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Figure 1. (a) Lateral cervical spine radiograph showing massive 
subcutaneous emphysema, (b) Supine chest radiograph showing 
pneumomediastinum (arrows). 



Figure 2. CT scan showing transection of the cervical trachea 
above the thoracic inlet, (a) Axial CT image of the neck showing 
over-distension of the endotracheal tube cuff (black arrows), (b) 
Coronal CT image of the neck showing over-distension of the en¬ 
dotracheal tube cuff (black arrows), (c) Axial CT image of the chest 
showing the endotracheal tube tip in the upper anterior chest wall, 
suprasternal notch level (black arrow) and thoracic trachea (white 
arrow), (d) Sagittal CT image of the chest showing the endotra¬ 
cheal tube tip in the upper anterior chest wall, suprasternal notch 
level (black arrow) and thoracic trachea (white arrow). 

cutaneous emphysema in the chest wall and lower neck (Fig. 
2). Routine blood samples taken on admission showed a leu¬ 
kocytosis of 12.450/microliters, hemoglobin concentration of 
14.4 g/dl, hematocrit of 41.7%, and C-reactive protein of 0.04 
mg/dl. The results of the blood chemistry were as follows: 
serum glucose 170 mg/dL, BUN 20.7 mg/dL, creatinine 0.86 
mg/dL, albumin 3.7 g/dL, creatine phosphokinase 320 IU/L, 
and LDH 244 IU/L. The serum electrolytes and blood gas 
parameters were as follows: sodium 138 mEq/L, potassium 
3.6 mEq/L, chloride 104 mEq/L, pH 7.37, paC0 2 46.3 mmHg, 
pa0 2 36.4 mmHg, and bicarbonate 26.3 mmol/L in room air. 


Approximately 90 minutes after arrival in the emergency 
room, neck exploration was performed by an otorhinolar¬ 
yngology surgeon. Apron incision was done and subplastymal 
flap was made from hyoid bone level to substernal notch level. 
The tracheal laceration had been cut from the tracheal an¬ 
terior third ring to the posterior first ring (Fig. 3). Urgently, 
endotracheal tube insertion was done at the lower part of 
lacerated trachea. Exposured larynx showed frangibility with 
esophageal rupture. Thus, total laryngectomy was performed, 
and closed thoracostomy was carried out for right pneumo¬ 
thorax. Esophagopharyngeal anastomosis was conducted by 
thoracic surgeon for esophageal rupture, which was peduncu¬ 
lated on the anterior wall; the posterior wall was intact. The 
patient was managed postoperatively with pain control and an¬ 
tibiotics. As an abscess formation was found at the left of the 
tracheostomy site, an iatrogenic fistula formation was made for 
the pharyngocutaneous fistula. Fistula repair was performed 
four times during the following one year and fistula recurrence 
was not reported up to the following next year. The patient is 
now in tracheostomy state and able to feed orally. 

DISCUSSION 

The incidence of traumatic tracheal injuries seems to be 
roughly 0.5% to 2% among individuals sustaining blunt trau¬ 
ma, including blunt trauma to the neck. [41 Main types of blunt 
injuries are high-impact blunt compression injuries such as 
motor vehicles accidents (59%), followed by crush injuries 
(27%). 151 In blunt injuries, intrathoracic trachea and main stem 
bronchi injury account for 62%, cervical trachea 23%, and lo¬ 
bar bronchi I5%.5 Most common presentations are respira¬ 
tory distress, dyspnea, poor gas exchange, and hemoptysis. 151 
Cyanosis and serious respiratory embarrassment is present 
in 30% of the cases. Another common symptom is hoarse¬ 
ness or dysphonia, occurring in 46% of the patients. 141 The 
most common signs of airway injury reported in most series 
are subcutaneous emphysema (35%-85%), pneumothorax 



Figure 3. The tracheal laceration had been cut from the tracheal 
anterior third ring to the posterior first ring. Orally intubated endo¬ 
tracheal tube tip was placed in out of trachea (black arrow). Endo¬ 
tracheal tube was inserted at lower part of completely transected 
trachea (white arrow). 
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(20%-50%), and hemoptysis (l4%-25%); however, the lack of 
specificity and the occult nature of the injury frequently re¬ 
sult in a delayed diagnosis. 161 

Deep cervical emphysema and pneumomediastinum are 
seen in 60% of the patients with tracheobronchial injuries. 
I 478 ] Blunt trauma is often associated with multiple injuries 
involving not only the chest, but also the abdomen, head, and 
orthopedic structures. 14,91 Cervical trauma of the airway fre¬ 
quently involves the esophagus, recurrent laryngeal nerves, 
cervical spine and spinal cord, larynx, and carotid arteries and 
jugular veins. 141 Combined transection of the cervical trachea 
and esophagus, as a result of blunt trauma, is a rare injury 
accounting for less than I % of trauma cases seen in major 
centers. 1 ' 01 

Many tracheobronchial injuries are not diagnosed immediate¬ 
ly (25-68%). Delayed diagnosis is more commonly seen with 
left-sided injuries. 15,81 Physicians need to maintain a high in¬ 
dex of suspicion related to nonspecific signs such as dyspnea, 
cough, subcutaneous emphysema, and hemoptysis. 1 " 1 The 
mechanism of injury, vocal changes, and rapidly expanding 
subcutaneous emphysema in the neck are important clues. 
1111 Clinical examination is followed by radiologic imaging, 
angiography, computed tomography, and tracheo-bronchio- 
esophagoscopy. 1 ' 21 

Accurate interpretation of the chest radiograph is essential 
in the early diagnosis of occult upper-airway injury. 1 ' 31 The 
preponderant findings on chest radiograph include subcuta¬ 
neous emphysema, pneumomediastinum, pneumothorax, and 
air surrounding the mainstem bronchi. 1 ' 31 The best diagnostic 
investigation is bronchoscopy; flexible bronchoscopy should 
be carried out first to determine the location and extent of 
the injury. 15,14161 However, the bronchoscopic procedure is 
precarious and characterized by abundant bleeding in the re¬ 
spiratory tract and a rapid drop in arterial oxygen saturation, 
which are all factors precluding diagnostic confirmation. 161 

A CT scan can be performed if diagnosis is uncertain on plain 
films. 17 " 1 Preoperative CT can be useful in assessing associat¬ 
ed laryngeal injuries or other unsuspected chest injuries that 
should be dealt with at the time of surgical exploration. CT is 
contraindicated in hemodynamically unstable trauma patients 
or patients with unstable airways. 141 Helical CT with 3D re¬ 
construction should be considered a suitable ‘screening’ test 
in a trauma patient suspected of tracheal rupture and may 
help the clinician in the decision to perform a bronchoscopy 
on the patient. 161 

The primary initial goals are stabilization of the airway, rever¬ 
sal of shock, relief of the pneumothorax, and determination 
of the extent and location of injury. 14,81 The management of 
tracheobronchial injuries, depending on the severity, con¬ 
sists of emergency operation in cases of tracheal rupture, 
hemorrhage or esophageal injury, or of selective operation. 
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1121 Patients who show respiratory distress, are unstable he¬ 
modynamically, or who have clinical suspicion of an airway 
injury should be intubated immediately with in-line cervical 
stabilization, preferably with the guidance of a flexible bron¬ 
choscope, as described previously. 14 " 1 Airway manipulation 
can exacerbate a tracheal injury, hence careful orotracheal 
intubation is considered to be the only option available be¬ 
fore transport. 1 ' 61 

Debridement and primary repair is the treatment of choice 
and good postoperative recovery has been reported. 151 Surgi¬ 
cal repair is indicated when a transmural tear longer than I 
cm causes a pneumothorax unrelieved by tube thoracostomy. 
Complete transection of the trachea should be managed 
by careful suturing and being cautious to avoid damage to 
the recurrent laryngeal nerves. While small lacerations have 
been successfully managed conservatively, primary repair of 
a tracheobronchial rupture is the treatment of choice. 181 For 
most cervical tracheal injuries, urgent tracheostomy is the 
best method for airway control. 1 ' 61 Patients with suspected 
tracheal injuries, who are clinically stable and oxygenating at 
greater than 90% Sp0 2 , should not be intubated and treated 
only with high flow oxygen. This recommendation may have 
to be urgently modified in patients presenting with hypovole¬ 
mic shock or altered mental status from brain injuries. 1 ' 3,161 In 
this case, patient was unstable and unable to maintain airway. 
Urgent orotracheal intubation was done. Even though the 
endotracheal tube was placed out of trachea, ventilation and 
oxygenation was maintained by positive ventilation. As the 
case stands above, if the patient is unstable, it is our belief 
that oral intubation should not be delayed and urgent orotra¬ 
cheal intubation must be considered. 

The prognosis of the patient is largely dependent on an early 
diagnosis and good interdisciplinary management. 1 ' 21 Prompt 
airway management and immediate neck exploration is im¬ 
portant for survival in these cases. 
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Kiint boyun travmasimn neden oldugu komplet servikal trakeal transeksiyon: Olgu sunumu 
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Bu yazida, kiint boyun travmasi sonrasi seyrek goriilen ve sag kalan bir komplet trakeal transeksiyon olgusu sunuldu. Altmi§ alti ya§inda erkek hasta 
bir motosiklet kazasi sonrasi, boynunu bir halata kaptirmi§ vaziyette acil servise getirildi. Bilinci agk olmasina ragmen solunum sikintisi gekiyordu. 
Bilgisayarli tomografi taramasi servikal trakea transeksiyonunu gosteriyordu. Acil boyun eksplorasyonu trakea laserasyonunun trakea anteriorda 3. 
halkadan posteriorda I, halkaya uzandigim ve on ozofagus duvarinin yirtilmi§ oldugunu gosteriyordu. Larengektomi, trakeostomi ve ozofagofaren- 
geal anastomoz yapildi. Bu olgularin sagkalimi igin acilen havayolunun aglmasi ve hemen boyun eksplorasyonu yapilmasi onemlidir. 

Anahtar sozciikler: Kiint travmalar; riiptur; trakea. 
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caused by diaphragm rupture due to blunt trauma 
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ABSTRACT 

Traumatic diaphragm ruptures occur frequently after motor vehicle accidents through penetrating traumas. In 90% of the patients, 
traumatic diaphragm rupture commonly coexists with other organ injuries. Posteroanterior chest x-ray, computed tomography, 
magnetic resonance imaging, upper gastrointestinal system contrast-enhanced examinations, and thoraxoscopy/laparoscopy are 
several modalities which can be used for diagnosing traumatic diaphragm rupture in clinical practice. A case of right ventricle collapse 
secondary to hepatothorax caused by diaphragm rupture was presented in this study. Patient was diagnosed by posteroanterior chest 
x-ray and computed tomography. Emergency surgery was planned due to hemodynamic instability. When mechanical pressure on the 
right ventricle disappeared, hemodynamic improvement was observed simultaneously. 

Key words: Mechanical stress; right ventricle collapse; traumatic diaphragm rupture. 


INTRODUCTION 

Traumatic diaphragm rupture (TDR) is a rare, life-threatening 
clinical condition occurring after an excessive increase in in¬ 
tra-abdominal pressure. [l] It has been reported in 1-7% of the 
patients with major blunt traumas and 10-15% of the patients 
suffering from penetrating traumas. [2,3] Over 90% of patients, 
TDR exist with concomitant organ injuries, which is the main 
factor leading to death or major complications. 14,51 Intratho- 
racic herniation of abdominal organs following diaphragmatic 
injury is a rare clinical condition difficult to diagnose. [6] Stom¬ 
ach, spleen and colon are the most frequently herniated or¬ 
gans due to the more occurrence of left sided diaphragmatic 
ruptures with a reported ratio of 25 to 1.5. [2] 

In this study, a case of a 55-year-old woman with right ven¬ 
tricle collapse secondary to hepatothorax caused by right dia- 
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phragm rupture following an isolated blunt thoracic trauma 
was reported. 

CASE REPORT 

A 55-year-old women was admitted to our emergency de¬ 
partment about twenty-five minutes after having a traffic ac¬ 
cident. Although she had a history of hypertension, she was 
hemodynamically compromised on admission. Patient’s heart 
rate was I 18 beats/min with sinus tachycardia, blood pres¬ 
sure was 80/50 mmHg, and pulse arterial oxygen saturation 
was 83% without taking 0 2 . Jugular venous distention and 
abdominal tenderness with palpation were present. She had 
difficulty in breathing and her respiratory sounds decreased 
during the auscultation of the right hemithorax. Chest X-ray 
demonstrated elevated right hemi-diaphragm (Fig. la). Tho¬ 
rax CT was consequently performed, showing the rupture of 
right hemi-diaphragm and dislocation of liver into the right 
hemithorax (Fig. lb). Due to findings of cardiac tamponade, 
the patient was urgently transferred to the operating room 
and underwent an exploratory midline laparotomy in order 
to remove the tamponade. Right sided diaphragmatic rupture 
and intra-thoracic herniation of the liver causing mechanical 
compression of the right ventricle was detected during the 
operation. Relocation of the liver into the abdominal cavity 
was performed, and then, the diaphragm was sutured and a 
chest-drain was placed. After surgical relocation of the liver 
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Figure 1. (a) Chest radiography of the patient showing elevated right diaphragm, (b) Chest computed tomography image of 
the patient showing the right ventricular collapse. 


into the abdominal cavity and repair of the diaphragmatic rup¬ 
ture, chest X-ray was repeated showing the normal position 
of right diaphragmatic border. Postoperatively, the patient’s 
clinical course was good and she was discharged on the fifth 
day of operation. 

DISCUSSION 

Pressure gradient between the abdominal cavity and thorax 
is 2-10 mmHg. When blunt traumas exceed the threshold 
of the diaphragm elasticity, ruptures occur. 171 These ruptures 
are frequently seen on the left side of the diaphragm. 181 Clini¬ 
cal characteristics of patients with diaphragmatic rupture are 
silent and non specific. In the acute phase, patients are usually 
admitted to the emergency setting with co-existing injuries 
that may obscure the diagnosis, which is responsible for ma¬ 
jor complications and deaths. Thoracic pain, cough, tachy¬ 
pnea and dyspnea are among the most commonly reported 
symptoms. 191 

Posteroanterior (PA) chest x-ray, computed tomography 
(CT), magnetic resonance imaging (MRI), upper GIS con¬ 
trast-enhanced examinations, and thoraxoscopy/laparoscopy 
can be used in TDR diagnosis. PA chest x-ray is a simple 
and valid test diagnostic in 66% of the patients. These chest 
x-rays display hemi-diaphragm elevation, gas shadow in the 
thoracic cavity, absence or suppression of diaphragm shadow, 
and mediastinal shift. 1 ' 01 On the other hand, its preopera¬ 
tive diagnostic value is limited in the presence of concomi¬ 
tant pleural effusion, atelectasia, and pulmonary contusion. 
When the diagnosis of TDR is doubtful, the preferable ra¬ 
diodiagnostic method is CT. Abdominal and thoracic com¬ 
puted tomography scans remain highly specific methods for 
the establishment of a preoperative diagnosis in the acute 
care setting. 1 " 1 

Right sided diaphragmatic ruptures are rare conditions pre¬ 
senting with non specific clinical and radiological findings. 


Therefore, it is associated with high mortality rates. Hepa¬ 
tothorax represents a rare and severe complication of right 
diaphragmatic rupture. 1 ' 21 Herniation of the liver into the 
thoracic cavity may compromise pulmonary and cardiovascu¬ 
lar functions through severe atelectasis of the right lung and 
compression of the mediastinum. 

Treatment is possible with laparotomy, thoracotomy or a 
combined approach. Preferred technique can vary between 
patients. Surgical repair of the hepatothorax should be urgent 
and consist liver relocation and repair of the diaphragmatic 
defect through a trans-thoracic or trans-abdominal approach. 
131 The use of interrupted or continuous non-absorbable su¬ 
turing along with the intra-thoracic placement of chest tubes 
represents classical strategy. 

Conclusion 

A case of right diaphragmatic rupture with severe hepato¬ 
thorax complicated by cardiovascular collapse owing to com¬ 
pression of the mediastinum was presented here. Cardiac 
tamponade is a life-threatening condition. When clinicians 
encounter cardiac tamponade, they are often directed to 
pericardial effusion due to major vascular injury or cardiac 
contusion after blunt trauma. Thus, preoperative detection 
of concomitant pathology such as hepatothorax because of 
a diaphragmatic rupture is crucial to understand the underly¬ 
ing cause for development of tamponade after blunt trauma. 
Therefore, physicians have to maintain a high level of clinical 
suspicion when they encounter patients with sudden onset 
of respiratory distress or upper abdominal symptoms after a 
major blunt thoracic or abdominal trauma. In this case, right 
sided diaphragmatic rupture was complicated by cardiovascu¬ 
lar collapse, leading it to be diagnosed and treated as fast as 
possible. The success of therapy in TDR patients is directly 
related to concomitant organ injuries. 
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Kiint travma nedeniyle olu§an diyafram ruptiirunun sebep oldugu 
hepatotoraksa sekonder sag ventrikiil kollapsi 

Dr. Mustafa Topuz, 1 Dr. Mehmet Cihat Ozek 2 

Adana Numune Egitim ve Ara§tirma Hastanesi, Kardiyoloji Klinigi, Adana; 

2 Turhal Devlet Hastanesi, Genel Cerrahi Klinigi, Tokat 

Travmatik diyafram riiptiirii genellikle motorlu arag kazasina bagli penetran travmalar sonucunda meydana gelir. Olgularin %90’inda diger organ 
yaralanmalari ile beraberdir. Direkt grafi, bilgisayarli tomografi, manyetik rezonans goriintiileme, kontrastli list gastrointestinal sistem incelemesi 
ve torakoskopi/laparoskopi klinikte tarn amagli kullamlan yontemlerdir. Biz bu olguda diyafram rupturu sonrasi karaciger herniasyonuna sekonder 
geli§en sag ventrikiil kollapsli bir hasta sunduk. Hastanm tamsi arka-on akciger grafisi ve bilgisayarli tomografi ile konuldu. Hemodinamisi kotii olan 
hastaya acil cerrahi planlandi. Sag ventrikiil iizerindeki mekanik basing ortadan kaldirildiginda e§ zamanli hemodinamik iyile§me gozlendi. 

Anahtar sozciikler: Mekanik stress; sag ventrikiil kollapsi; travmatik diyafram rupture. 
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